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PREFACE. 



The "New Graded Series," of which this is the second 
book, is divided into three parts. The object of this 
arrangement is convenience and economy. 

While there may be objections to an "indeterminate 
series of school-books," it must be admitted that exer- 
cises ia reading, arithmetic, etc^ which are adapted to 
the capacity of beginners, are totally unfit for advanced 
classes. In view of this fact, it requires no arguments to 
show that a "limited series," adapted to the different 
capacities of learners, is a dictate of common sense. 

Each book in this Serieais complete in itsel£ The defini- 
tions and principles, so far a^ each extends, axe expressed 
in the same language^ but the examples are all different 

The present work consists of a course of Mefital and 
Written Exercises combined. It is designed : 

ist. To develop the elementary principles of the science 
by ortil examples. 

2d. To familiarize the pupil with the application of 
these principles to the solution of problems requiring 
the use of the slate. 

3d. To lead him to generalize the principles thus 
developed, and to put the steps of particular solutions 
into a concise statement^ or General Rule. 

4th. To secure accuracy and rapidity in the combina- 
tion of numbers. 

Finally, the work is specially adapted to intermediate 
classes, who are beginning to " cipher." The New Rudi- 
ments, it is hoped, may facilitate the progress of pupils, 
and merit the approval of teachers. 

James B. Thomsoit. 

New York, July, 1872. 



SUGGESTIONS. 



1. Pabticulab attention should be paid to the aflfiignment of 
Lessons. Thej should be neither too long, nor too short; but 
adapted to the eapacUy of the class, and the time they have for 
preparation. 

2. Thoroughness should be insisted on, at every step. The 
acceptance of an imperfect lesson, whether i^m sympathy, or 
inattention, is a positive injury to the pupil. 

3. The most effective auxiliaries of thoroughness are frequent 
reviews and TdbtUar drills, ** Practice makes perfect.'' 

4. A perfect recitation implies both promptitude and correctness. 
In reciting problems, the analysis should be logical^ and the lan- 
guage correct, 

5. Pupils should be encouraged to study out different solutions 
of the same problem, and to exercise their judgment in selecting 
the most simple, logical, and concise, 

6. Care should also be taken to prevent the ha^ of adding by 
counting the fingers. Counting is not addition. Pupils should 
be taught to add numbers as a whole, and be able to name the 
sum of any two given digits, instantly. 

7. The definitions should be carefully explained, and thoroughly 
committed to memory. Each principle and rule should be dwelt 
upon until the pupil comprehends it, and is able to give a correct 
account of it, in his own language, or that of the author. 

8. Cultivate the hdbU of self-reliance in the solution of problems. 
It is better for the pupil to solve one example, independent of the 
answer and all extraneous aid, than a dozen by the help of a 
teacher, or a key. 

9. Special pains should also be taken to cultivate the perceptive 
faetdties, and correct the erroneous ideas of learners as to distance, 
surface, weight, ete. 

10. In developing the idea of tractions, and the Units of Weights 
and Measures, let the pupil divide some object into halves, thirds, 
etc., and, if possible, let him see and handle the actual standards 
of length, surface, cajMicity, and weight. These simple acts will 
give him a more exact idea of Fractions, and of Weights and 
Measures, than a score of pictures, or a talk an hour long. 
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RUDIMENTS. 



DEFINITIONS 



1* V^liat is Arithmetic? 

Arithmetic is the science of numbers. 

9. What IB a single thing called ? 

A tJhit, or One. 

3, If another is pat with it, what t 

4. If another, and another, etc., what t 

Three, four, five, six, etc. 

5* What is number ? 

JSfurnber is a unit> or a collection of units. 

6. When a namher is not applied to any olject, what is it 

called? 

An Abstract Number. 

7 m When it is applied to some object, what ? 

A Concrete Number. Give examples. 

8. When munbers express anits of the same kind, as, 3 
apples and 4 apples, 5 and 7, etc., what are they called? 

Ijike Numbers. 

9. When they express units of different kinds, as, 4 books 
and 6 pencils, what ? 

Unlike Numbers. 
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NOTATION 



10. What 18 Notation? 

Notation^ is the art of expressing numbers by 
figuresy letters^ or other numeral characters. 

11* Wliat are the two principal methods in use? 

The Arabic and the Roman, 

ARABIC NOTATION. 
1. What is the Arabic Notation, and why so called ? 

The Arabic Notation is the method of express- 
ing numbers hj figures; and is so called because it was 
introduced into Europe from Arabia. 

d. How many figures does it employ, and what called ? 

Ten, called — 

i» 2, 3, 4, 5, 6, 7, -8, 9, o. 

One, two, three, four, five, six, seven, eight, nine, naught. 
3* What are the first nine called, and why ? 

The first nine are called significant figures, because 
each of them always expresses a number. 

They are also called digits, from digitus, a finger, 
because the ancients used to reckon upon their fingers. 

4f What is the last called, and why ? 

The last is called naught, because when standing 
alone it has no value, and when connected with sig- 
nificant figures, it denotes the absence of the orders in 
whose place it stands. 

It is also called zero, or cipher. 

NOTB. — ^The pupU should learn to distinguish and write the 
^rabic figures with readiness before proceeding further. 

5. How is each of the first nine numbers expressed ? 

By a single figure, 

fi. What are these numbers called ? 

Vhit8 of the first order, ox sirnply units* 



NOTATION. 9 

T. What is the greatest number expressed hy one figare? 

Nine. 

§• How is ten expressed? 

Ten is expressed by writing i in the second places with 

a cipher on the right ; as, lo. 

O* What is the i called, standing in the second place ? 

A unit of the second order. 

z. Explain and write each of the numbers from ten 
to twenty. 

Eleven is composed of one ten and one unit, and is 
expressed by writing i in the second place to denote 
the ten, and i in the first or right hand place to denote 
the unit j bs, i i. 

Twelve is composed of one ten and two units, and is 
expressed by writing i in the second, place, and 2 in 
the^r^^; as, 12. 

Thirteen is composed of one ten and three units, 
and is expressed by writing i in the second place, and 
3 in the first; as, 13, etc. 

Twenty is two tens, and is expressed by placing 2 
in the second place, and o in ^e^ first; as, 20. 

2. Explain in like manner, and write each of the 
numbers from twenty to thirty. 

3. From thirty to forty. From forty to fifty. 

4. From fifty to sixty. From sixty to seventy ; and 

60 on to one hundred. 

10. What is the greatest number that can be expressed by 
^10(7 figures? 

Ninety-nine. 

11. How is a hundred expressed? 

A hundred is expressed by writing i in the third 
place, with two ciphers on the right; as, 100. 

13. What is the i called, standing iu the third placa ? 

A unit of the third order. 



10 KOTATION. 

5. Explain and write each 6t the nnmbers firom one 
hundred to one hundred and ten. 

One hundred and one equals one hundred^ no tens, 
and one unit, and is expressed by writing i in the third 
place, o in the second, and i in the first; as, loi. 

One hundred and two is expressed by 102 ; one hun 
dred and three by 103, etc. , 

6. Explain and write each number from one hundred 
and ten to one hundred and twenty. 

One hundred and ten is composed of one hundred, 
one ten, and no units, and is expressed by writing i in 
the third place, i in the second^ and o in the^r*^; as, 1 10. 

One hundred and eleven by 1 1 1 ; one hundred and 
twelve by 112, etc. 

7. Explain in like manner, and write the numbers 
from one hundred and twenty to one hundred and 
thirty. 

8. Write the numbers from one hundred and thirty 
to one hundred and fifty. !From one hundred and 
fifty to two hundred. 

9. Write two hundred. Three hundred. Four hun« 
dred. Five hundred. 

Write the following numbers in figures : 

10. One hundred and twenty-three. 

1 1. Two hundred and thirty-seven. 

12. Three hundred and forty-five. 

13. Four hundred and ten. 

14. Six hundred and seven. 

15. Five hundred and sixty-three. 
z6. Six hundred and five. 

1 7. Seven hundred and thirty. 

18. Six hundred and seventy-five. 

19. Eight hundred and forty-three. 

20. Nine hundred and ninety-nine. 



DOTATION. 11 

13* Wliat is the largest number that can be expressed by 
<%r«€ figures? 

JVine hundred and ninet^f^nine. 

Note. — The preceding exercises should be repeated and sup- 
plemented by dictation, until the class become perfectly fiEuniliar 
with writing numbers less than a thousand. 

14. How are numbers larger than 999 expressed ? 

By Other Orders, called thousands, tens of thou* 
Bands, hundreds of thousands, millions, tens of millions, 
^tc/ each sacceeding order haying ten times the value 
of the preceding. 

15* What is the general law' by which the orders of units 
Increase ? 

They increase from right to left by the seals of ten; 
that is, 

Ten simple units make one ten; 

Ten tens make one hundred; 

Ten hundreds make one thousand; and, universally, 
ten of any lower order make one of the next higher. 

16. What places do the different orders occupy ? 

Simple units occupy the right hand place; 
Tens, the second place ; 
Hundreds, the third place ; 
Thousands, the fourth place ; 
Tens of thousands, the fifth place ; 
Hundreds of thousands, the sixth place; 
MilliO'ns, the seventh place, etc. ; the order of units 
corresponding with the place which the figure occupies. 

17. What is the effect of moTing a figure from right to left, or 
from left to right. 

Its value is increased tenfold for every place it is 
moved from right to left ; and is diminished tenfold for 
every place it is moved from left to right. 

1 §. What are the different values ef a figure called ? 

The simple and local values. 



12 NOTATION. 

19. What is tlie simple value of a figure ? 

The simple value of a figure is the number of 
units it expresses when it stands alone» 

30. The local value of a figure ? Illustrate botih. 

The local value is the number it expresses when 
connected with other figures^ and is determined by the 
place it occupies, counting from the right. 

SI. What is the rale for expressing numbers by ^gnxea ? 

Begin at the left hand, and write the figures of the 
given orders in their successive places toward the right. 

If any intermediate orders are omitted, supply their 
places toith ciphers. 

Write the following numbers in figures : 

20. One thousand, three hundred, and sixty. 

21. Five thousand, seven hundred, and thirty-five. 

22. Seven thousand, three hundred, and sixly-two. 

23. Twenty-six thousand and seventy-five. 

24. Thirtyrseven thousand, one hundred, and six. 

25. Ninety-five thousand and seventeen. 

26. One hundred and twenty-three thousand and two 
hundred. 

27. Three hundred and forty-eight thousand and two 
hundred. 

28. Four hundred and ten thousand, three hundred, 
'and forty. 

29. Five hundred and forty thousand, six hundred, 
and thirty. 

30. Six hundred thousand, two hundred and forty. 

31. Seven hundred and fifty-five thousand, two hun- 
dred, and three. 

32. Eight hundred and fifty thousand and three 
hundred. 

33. Nine hundred and thirty-eight thousand and 
sixty-eight. 
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ROMAN NOTATION. 
d2. What 18 the Boman Notation ; and why so called? 

The Soman Notatimi is the method of express- 
ing D umbers by letters; and is so called because it was 
employed by the Romans. 

33. How many, and what letters are used ? , 

Seven capitals, viz,: I, V, X, L, C, D, and M. 

34* What does each of these letters express ? * 

The letter I expresses one; Y,Jive; X, ten; Ih fifty; 
G, one hundred; D, five hundred; and M, one tlwu* 
sand. 







TABLE. 






I 


denotes one. 


XXIV 


denotes twenty -four. 


II 


M 


twa 


XXV 


tt 


twenty-five. 


III 


tt 


three. 


XXVI 


tt 


twenty-six. 


IV 


€t 


four. 


XXVTI 


it 


twenty-seven. 


V 


tl 


five. 


X XVIII 


tt 


twenty-eight. 


VI 


tt 


six. 


XXTX 


<* 


twenty-nine. 


vu 


tt 


seven. 


XXX 


« 


thirty. 


vin 


tt 


eight 


XTi 


tt 


forty. 


IX 


<( 


nine. 


L 


u 


fifty. 


X 


U 


ten. 


TiX 


tt 


sixty. 


XI 


tt 


eleven. 


T.XX 


tt 


seventy. 


XTI 


tt 


twelve. 


TiXXX 


tt 


eighty. ^ 


XIII 


tt 


thirteen. 


XC 


tt 


ninety. 


XIV 


tt 


fourteen. 


C 


tt 


one hundred. 


XV 


tt 


fifteen. 


CC 


tt 


two hundred. 


XVI 


tt 


sixteen. 


CCC 


u 


three hnndred. 


XVll 


u 


seventeen. 


CCCC 


tt 


four hundred. 


xvm 


tt 


eighteen. 


D 


tt. 


five hundred. 


XTX 


tt 


nineteen. 


DC 


tt 


six hundred. 


XX 


tt 


twenty. 


DCC 


tt 


seven hundred. 


XXI 


u 


twenty-one. 


DCCC, 


tt 


eight hundred. 


XXII 


M 


twenty-two. 


DCCCC 


tt 


nine hundred. 


XXlll 


tt 


twenty-three. 


M 


u 


one thousand. 



MDCCCLXXII, one thousand, eight hundred, and seventy-twa 
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KUMBBATIOK. 



NoTEa— I. Repeating a letter repeats its Talae. Thus, 1 de- 
notes one; II, two; III, three; X, ten; XX, twenty, etc 

2. Placing a letter ot lees value btfore one of greater value, 
diminiehee the value of the greater by that of the less ; placing 
the less after the greater increasee the value of the greater bj 
that of the less. Thus, I denotes one, and V five ; but IV ^Afour 
and VI eix, 

3. Placing a horizontal line over a letter increases its value a 
thousand times. Thus, I denotes a thousand ; X, ten thousand ; 
C, a'hundred thoasand ; M, a million. 

4. Four was formerly^ denoted by ini; nine, by Villi; forty. 



Express the following nnmbers by letters : 


I. 17. 


7. 48. 


13- 9S. 


19. 564. 


2. 26. 


8. 53. 


14. III. 


20. 896. 


3- 24. 


9. 67. 


IS- 109- 


21. 1 1 16. 


4. 37- 


10. 78. 


16. 114. 


22. 1320. 


5- 29- 


II. 84. 


17. 118. 


23- 1536- 


6. 44. 


12. 89. 


18. 377- 


24. 1876. 



NUMERATION. 



95. What is Numeration ? 

NumerfUion is the art of reading nnmbers ex- 
t)ressed by figuresy letters, or other numeral characters. 

36. How read numbers expressed by figures? 

Divide them i^tto periods of three figures each, count' 
ing from the right 

Beginning at the left handy read the periods in sue- 
cession, and add the name to each, except the last. 

37. Why is the name of the last period omitted ? 

Because the right hand period always denotes simpU 
units, therefore its name need not be mentioned. 



JTUMEBATIOK. 



15 



Repeat the Numeratioii Table, beginning with units. 

NUMERATION TABLE. 



OQ 

a 

o 

a • 
=5 s 

^ I 

o ^ 
a Oft E** 

298, 



Period V. 
TriBlons. 







•3 



I i 



11 



o 3 

Oft {^ 

o 



5 -^ 






m 
9 



w 

a 

Eh 



2 3y 



1 s 



Period IV. 
BUllons. 



Period in. 
MMonB. 



8 7 4, 

Period n. 
Thoasands. 




Period I. 
Unite. 



The periods in the Table are thus read : 298 trillions, 
570 billions, 923 millions, 874 thousand, two hundred 
and sixty-seven. 

NOTB. — This iaethod of reading numbers is commonly ascribed 
to the French, and is thence called the French Numeration. 

Others ascribe it to the Italians, and thence caU it the Italia . 
Method, 

Copy and read the following: 



I. 107. 


13- 


10315. 


25. 


342:1,201. 


2. 260. 


14. 


12065. 


26. 


23c 0400. 


3- 315. 


15- 


24308. 


27. 


5408025. 


4. 809. 


16. 


13020. 


28. 


45320265. 


5. 1020. 


17. 


20460. 


29. 


63205308. 


6. 2405. 


18. 


35007. 


30- 


265310275. 


7. 3200. 


19. 


40800. 


31. 


8045007. 


8. 5007. 


20. 


85408. 


32. 


925604300. 


9. 6080. 


21. 


115326. 


33- 


4260345809. 


10. 7650. 


22. 


208065. 


34- 


61204400000. 


II. 8075. 


23. 


400304. 


35. 


160240030045. 


12. 9364. 


24. 


803025. 


36. 


407008300416. 
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KUHEBAIIOK. 



1. IIL 




2. VL 




3- IV. 




4. VIII. 


JL 


S. VIL 




6. IX. 


I 


7. XIII. 




8. xxxn. 


_ 
I 


9. XXVITL 


I 


10. XLTT. 


2< 



21. CIV. 

22. cvm. 

23. cxn. 

24. OIX. 

25. CXL. 

26. CLXXTX. 

27. CCXC. 

28. DXIX. 

29. MDCCCXI. 

30. MDCCCLXXV. 



Copy and read the following: 

1. LIX 

2. LVIIL 

3. LXIX 

[4. LIV. 

5. LXXIIL 

6. XLIX. 

7. LXXXIV. 

8. Lxxxvm. 

9. XCV. 
20. XCIX. 

Express by figures, and read the following numbers : 

1. Two hundred and five thousand, six hundred, and 
ninety-one. 

2. Eight hundred and forty thousand, five hundred, 
and nine. 

3. Two millions, four hundred thousand, and seventy. 

4. Forty-five millions, sixty thousand, two hundred, 
and sixty. 

5. Three hundred and ninety millions, four thousand, 
a.- "^ seventy-two. 

C Six hundred millions, forty-eight thousand, and ten. 

7. B'ive billions, six hundred and ten millions, and 
three nundred. 

8. One hundred and forty billions, and thirty-five mil- 
lions. , 

9. Forty-five millions, seven hundred and sixty thou- 
sand. 

10. Three hundred and twenty-nine trillions, six 
hundred and thirty-seven billions, three hundred and 
forty millions, four hundred and nineteen thousand, 
two hundred and eighty-four. 

NoTB.— Dictation exercises in leadiug and writing: nnmbera 
shoald be continued, tiU the class is perfectly familiar with both. 
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MENTAL EXERCISES. 

To THAcams.— The object of tMs Bzerdse is to teach b^gtamen fht 
pcocess of adding two digits together. If yoimg, let them ilfaiBtrate the 
examplea by connten or unit marks. 

1. If yon have i apple, and I give yon i apple more^ 
how many apples will yon have ? 

^^ One apple and i apple more are 2 apples." 

2. If yon have 2 cents, and yon find i more, how 
many cents will yon have ? 

"Two cents and i cent more are 3 cents.** 

3. How many are 3 marbles and 2 marbles ? 

4. Show this by yonr fingers. 

5. Sarah has 3 red roses, and 3 white ones: how many 
roses has she of both kinds ? Show it. 

6. If an orange costs 5 cents, and a lemon 4 cents, 
how mnch will both cost ? Show it. 

7. William earned 6 cents in the morning, and 4 in 
the afternoon : how much did he earn in both ? 

8. Sanford obtained 6 credit marks, and his sister 6 : 
how many did both obtain ? Show it. 

9. If I gather 6 qnarts of cherries, and bny 8 qnarts, 
how many quarts shall I have ? Show it. 

10. Joseph picked 5 quarts of blackberries, and his 
brother 7 qnarts : how many quarts did both pick ? 

11. If I pay 8 dollars for a barrel of flour, and 7 dol- 
lars for a ton of coal, what shall I pay for both ? 

12. A teacher received two bouquets, one containing 
8 flowers and the other 10': how many flowers were 
there in both ? 

13. Gteorge picked 12 peaches from one tree, and 3 
from another : how many did he pick from both P 
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ADDITION TABLE 



2 and 


3 


and 


4 and 


5 


and 


I are 3 


I 


are 4 


I are 5 


I 


are 6 


2 « 4 


2 


" 5 


2 " 6 


2 


" 7 


3 " S 


3 


" 6 


3 " 7 


3 


" 8 


4 « 6 


4 


'^ 7 


4 « 8 


4 


" 9 


S " 7 


S 


« 8 


5 " 9 


S 


« 10 


6 " 8 


6 


^* 9 


6 « 10 


6 


« II 


7 " 9 


7 


** 10 


7 ^* II 


7 


" 12 


8 « lo 


8 


« II 


8 ^^ 12 


8 


U ,3 


9 « II 


9 


« 13 


9 " 13 


9 


« 14 


ID " 12 


ID 


" 13 


10 " 14 


10 


" 15 


6 and 


7 


and 


8 and 


9 


and 


I are 7 


I 


are 8 


I are 9 


I 


are 10 


2 ^^ 8 


2 


« 9 


2 ** 10 


2 


« 11 


3 " 9 


3 


« 10 


3 '' II 


3 


" 12 


4 ** lo 


4 


« II 


4 " 12 


4 


" 13 


5 *' II 


5 


« 12 


5 " 13 


5 


'^ 14 


6 "12 


6 


" 13 


6 « 14 


6 


" 15 


7 *• 13 


7 


" 14 


7 " 15 


7 


" 16 


8 « 14 


8 


" 15 


8 '' 16 


8 


" 17 


9 " 15 


9 


^^ 16 


9 " 17 


9 


" 18 


ID " l6 


lo 


" 17 


•10 ^^ 18 


10 
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1. Show by counters or unit marks how many 2 
added to 3 will make. 

2. Show how many 2 added to 4 will make. 

3. Show how many 2 added to 5 will make. 

4. Show how many 3 added to 4 will make. 

5. Show how many 3 added to 5 wiU make, 

6. Show how many 4 added to 5 will make, etc 

*<f» Particular care should be taken to see that beginners 
understand how the Addition Table is constructed; that they 
fiilly comprehend the results of adding two digits together, be- 
fore thej are required to oommit them to memory. 
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DEFINITIONS. 
1. What IB Addition ? 

Addition is uniting two or more numbers in one. 

3. What i» the number obtained hy addition called t 

The Sum or Amount 

' NOTB. — ^The Bum or amount contains as many uniti or <me$ as 
all the numbers added. 

3. When the numbers to be added are the same denominationf 
what is the operation called ? 

Simple Addition. 

4* How is Addition denoted ? 

By a perpendicular cross called plus (+), 
placed between the numbers to be added. Thus, 5+3 
shows that 5 and 3 are to be added together, and is 
read, " 5 plus 3,** " 5 and 3,^' or " 5 added to 3.^* 

NoTB. — ^The term pltu is a Latin word, signifying more, or 
<idded to, , 

5. How is the equality between two nimibers or sets of num 
bers denoted ? 

By two short parallel lines, called the sign of 
equality (=). The expression 5+3 = 8, shows that 5 
increased by 3 equals 8, and is read, " 5 plus 3 equal 8,^ 
or the sum of " 5 plus 3 equals 8.^' 

Bead the following expressions : 7 + 2 = 9; 6 + 4 = 
7+3; 17 +3 + 5 = " + 7 + 6; 21+8 + 9 = 12 + 
20 + 6 ; 30 + 3 + 20 = 40 + 13. 

MENTAL EXERCISES. 

To TxAOHBBfl.— The Mental and Slate Exercises are intended to be com* 
bined in each recitation. Hence^ no more examples should bo assigned to a 
lesson, than the class can thoroaglily master. 

I. Henry gave 4 cents for an orange, 3 cents for a 

pear, and 2 cents for an apple : how many cents did he 

give for all ? 

Analy&I8.^4 cents and 3 cents are 7 eents, and 2 are 9 cents. 
Therefore, he gave 9 cents for all. 
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2. John paid 5 cents for a writing-book^ and 2 cents 
for a pen : how many cents did he pay for both ? 5 and 
what make 7 ? 

3. K an orange costs 4 cents, a pear 3 cents, and a 
peach 2 cents, what will all three cost ? 

4. George gave 4 apricots to one of his sisters, 3 to 
another, and 5 to another: how many did he giye 
toan? 

5. If you pick np 4 apples under one tree, 3 under 
another, and 5 under another, how many apples will 
you have ? 

6. A man paid 3 dollars for a cane, 5 dollars for an 
umbrella, and 4 dollars for a hat: how much did he 
pay for all ? 

7. How many are 5 cents, and 3 cents, and 2 cents, 
and I cent ? 

8. Sarah paid 9 dollars for a hat, and 4 xlollars for a 
parasol : what did she pay for both ? 

9. Count by twos rapidly to 60. Thus, two, four, six, 
eight, ten, twelve, etc. 

10. Count by threes in like manner to 60. 

11. Count by fours to 100. 

SLATE EXERCISES. 
Columns of Single Figures. 

I. Write and add 2, 4, 5, 3, 6, and i, upward and 
downward four times. 



2 

4 



Explanation. — Write the ntimben in a colnmn, 
and draw a line under it. 

First. Beginning at the bottom, add npward ; as, ^ 
one, seven, ten, fifteen, nineteen, twenty-one. Set 21 ^ 
under the column. 

Second. Begin at the top, and add downward ; as, 
two, six, eleven, etc. 21 Ans* 



6 
I 
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Copy and add the following upward and downward 
orally till rapidity is attained : 

(2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) 

23452345 
4 2 3 2 I 2 I 3 

3 4 53 5 4 3 2 
12 I 2 2 3*4 5 

2 I 3 3 I I 2 2 
222 I 3 2 5 4 

13422333 

22334434 

3 I 2 2 12 4 5 

'l-i- -i — J. -i J. JL 

%* Care sbonld be taken to write figaies with neatneos and 
qrmmetrj, and set tbem in perpendicular columns. 

MENTAL EXERCISES. 

1. There are 5 ducks in one pond, 6 in another, and 
7 in another : how many are there in all the ponds? 

2. A man picked 8 quarts of blackberries, and his son 
6 quarts: how many quarts did both pick? 

3. William has 9 chickens in one coop, and 7 in 
another : how many chickens has he in both ? 

4. 7 and what make 16 ? 9 from 16 leaves what ? 

5. How many are 7, and 6, and 5, and 4, and 8 ? 

6. If there are 9 pears in one dish, and 8, in another, 
Aow many are there in both dishes ? 

7. 8 and what make 17 ? 9 from 17 leaves what ? 

8. Henry solved 6 examples, George 9, and Samuel 
8 : how many did they all solve ? 

9. Lucy gave her teacher 7 roses, Julia 9, and Hattie 
10 : how many roses had the teacher ? 

10. Count by fives to 100, with rapidity. 

11. Oount by sixes to 100, in like manner. 
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SLATE EXERCISES. 

Copy and add the following as before : 
(I.) (2.) (3.) (4.) (S-) (6.) (7.) (8.) 



6 


5 


4 


7 


8 


7 


4 


9 


3 


4 


5 


4 


6 


5 


7 


5 


5 


2 


6 


7 


2 


8 


9 


4 


4 


5 


7 


3 


8 


3 


I 


9 


2 


3 


4 


5 


4 


4 


3 


6 


5 


4 


7 


7 


8 


8 


9 


9 


4 


6 


3 


4 


S 


6 


7 


8 


6 


4 


7 


8 


9 


5 


6 


4 


3 


7 


6 


9 


4 


8 


4 


3 


7 


5 


3 


J^ 


6 


7 


8 


9 



MENTAL EXERCISES. 

1. Henry had 5 cents, and earned 6 more : how many 
eents had he then P 5 and what make 1 1 ? 

2. William picked 7 quarts of cherries, and his brother 
6 quarts : how many quarts did both pick ? 

3. 5 and what make 12 ? 6 and what make 13 ? 

4. A farmer had 8 cows^ and bought 6 more : how 
many had he then ? 

5. If you pay 7 dollars for a velocipede, and 8 dollars 
for an overcoat, what will both cost you ? 

6. 6 and what make 14? 7 and what make 15 ? 

7. If Helen pays 8 dollars for a music-box, and 9 dol- 
lars for a fur cape, what will both cost her ? 

8. How many are 9 dollars, and 6 dollars, and 7 dol- 
lars? 

9. How many are 15 rods, 6 rods, and 8 rods ? 

10. Count by sevens to 100, with rapidity. 

11. Count by eights to 100, in like manner. 
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SLATE EXERCISES. 

Copy and. r.dd the following upward and downwaid 



as before : 














(I) 


(«•)■ 


(3) 


(4.) 


(5) 


(6.) 


(7.) 


(8 


4 


3 


2 


9 


5 


6 


8 


9 


3 


4 


3 


8 


3 


8 


8 


8 


6 


2 


5 


4 


8 


9 


5 


4 


8 


3 


7 


3 


4 


7 


6 


7 


I 


I 


6 


I 


2 


4 


7 


5 


3 


6 


I 


7 


3 


S 


3 


6 


7 


7 


3 


6 


9 


3 


S 


7 


3 


2 


4 


5 


6 


7 


9 


8 


S 


7 


6 


8 


7 


6 


5 


7 


8 


6 


7 


4 


6 


7 


8 


9 



Write in columns^ and add the following: 

9. 3 pounds^ 4 pounds, 5 pounds, 2 pounds, 7 pounds, 
and I pound. 

10. 6 yards, 5 yards, 3 yards, 4 yards, 2 yards, 8 yards, 
and 7 yards. 

MENTAL EXERCISES. 

1. How many are 3 and 10 ? 13 and 10? 23 audio? 
33 and 10 ? 43 and 10 ? 53 and 10 ? 63 and 10 ? 73 
and 10 ? 83 and 10 ? 93 and 10 ? 

2. 7 and ID ? 17 and 10 ? 27 and 10 ? 37 and 10 ? 
47 and 10? 57 and ID? 67 and 10? 77 and 10? 87 
and 10? 97 and 10? 

3. 3 and 4? 13 and 4? 23 and 4? 33 and 4? 53 
and 4? 43 and 4? 63 and 4? 83 and 4? 93 and 4? 

4. 5 and 3 ? 15 and 3 ? 25 and 3 ? 45 and 3 ? 35 
and 3? 55 and 3? 65 and 3? 85 and 3? 75 and 3? 
95 and 3 ? 
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5. 17 and s ? 37 and 5 ? 27 and 5 ? 57 and 5 ? 47 
and 5 ? 67 and 5 ? Sy and 5 ? 77 and 5 ? 97 and 5 ? 

6. 15 and 6 ? 35 and 6 ? 25 and 6 ? 45 and 6 ? 65 
and 6 ? 55 and 6 ? 75 and 6 ? 95 and 6 ? 85 and 6 ? 

7. 18 and 7 ? 28 i\nd 7 ? 38 and 7 ? 48 and 7 ? 58 
and 7? 68 and 7? 78 and 7? 88 and 7? 98 and 7? 

8. 16 and 8? 26 and 8 ? 36 and 8 ? 46 and 8 ? 56 
and 8? 66 and 8? 76 and 8? 86 and 8? 96 and 8? 

9.^14 and 9? 24 and 9? 34 and 9? 44 and 9? 54 
and 9 ? 64 and 9 ? 74 and 9 ? 84 and 9 ? 94 and 9 ? 

10. Connt by nines to 100, with rapidity. 

11. Count by tens to 100^ in like manner. 

SLATE EXERCISES. 
When the Sum of a Column is JLesa than 10. 

I. What is the sum of 234 dollars, 423 dollars, and 
132 dollars ? 

Akaltbis. — ^Write the nnmbers one under another, Opbelltiobt. 
the units figures in one column, the tens in the next, 234 
and so on. Begin at the right and add: 2 units 423 
and 3 units are 5 units, and 4 are 9 units. Set the 1^2 

9 under the units column, hecause it is uniti, 

Next, 3 tens and 2 tens are 5 tens, and 3 are 8 tens. 7^9 dols. 
Set the 8 under the tens column, hecause it is tens. 
Finally, i hundred and 4 hundred are 5 hundred, and 2 are 7 hun- 
dred. Set the 7 under the hundreds, because it is hundreds. 

NoTB. — In practice, it is better simply to pronounce the results ; 
asy two, five, nine, etc. 

Oopj and add th.e following, in like manner: 

(2.) (3.) (4.) (5.) (6.) (7.) (8.) (9.) 

21 3« 14 43 32 321 U4 434 
34 II 23 21 20 132 531 243 

12 45 42 34 45 434 233 322 



ADDITION. 25 

Write in colnmns, and add the following: 

10. 25 + 12+30. 13. 34+21+40. . 

11. 31 + 22 + 24. 14.46 + 30 + 12. 

12. 40 + 13 + 3^' ^5- 51 + 25 + 23. 

6. How do you write nmnberfl to be added ? 
Write units under units, tens under tens, etc. 

7. Where begin to add, and bow proceed ? 

Begin at the right, and add each column separately. 
S. When the sum of a column is less than 10, what is done 
with it ; and why ? 

Set it under the column added ; because it is the 
same order as that column. 

9. What two principles are necessary to be observed in 
addition ? 

ist. The numbers must be lAJce. numbers. 
2d. Units of the same order must be added, 
each to each. 

Can 3 books be added to 5 pencils ? Why ? 

Do 4 units and 3 tens make 7 units, or 7 tens ? Why ? 

MENTAL EXERCISES. 

1. A certain school had 40 girls and 30 boys in 
attendance : how many pupils did it contain ? 

Akalybib. — ^40 is equal to 4 tens, and 30 U equal to 3 tens. 
Now 4 tens and 3 tens are 7 tens, or 70. The school, therefore, 
contained 70 pupils. 

2. 50 is how many tens ? 40 ? 60 ? 70 ? 80 ? 100 ? 

3. 5 tens are howmany ? 7 tens? 6 ten**? 9 tens? 
8 tens? 10 tens? 

4. How many are 3 tens and 5 tens? 6 tens and 4 
tens ? 5 tens and 7 tens ? 

5. How many are 20 and 30 ? 50 and 80 ? 

6. How many are 70 and 50 ? 80 and 90 ? 

2 
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7'. In a certain grove there are 89 sngar-maples and 
46 elms: how many trees are there in the grove? 

Analtsib. — 89 is 8 tens and 9 nniti^ mad 46 » 4 tens and 6 
units. Now 8 tens and 4 tens an 12 tens, or 120 ; and 9 units 
and 6 units are 15 nnits^ wlueli, added to 120, make 135. There- 
fore, then aie 135 tveea in the grove. 

None.— When nmnbers to be added fnentaUp are large, it is 
advisable to separate them into the units, tens, etc., of which they 
are composed, and begin to add with the highest order. 

8. How many are 34 and 43 ? 26 and 51 ? 

9. How many are 45 and 62 ? 71 and 46 ? 

10. A man paid 6S dollars for a cow. and 55 dollars 
for a colt : what did he pay for both ? 



SLATE EXERCISES. 
When the Sum of a Column is 10, or More. 

I. A £Eurmer had 3 flocks of sheep ; one of 325, another 
436, the other 541 : how many sheep had he ? 

Analysis. — We write units onder nnits, tens Opsra^tioh. 

under tens, etc., and begin at the right hand 3^5 ^ 

as before. Thus, i unit and 6 imits are 7 units» 436 8. 

and 5 are 12 units, or i ten and 2 units. We set 541 8. 

the 2 units, under the column added, because it is . 

the same order as this column, and add the i ten '^^*** 13®^^ 
to the next column, because it is the tame order 
as that column. Now i ten added to 4 tens makes 5 tens, and 3 
are 8 tens, and 2 are 10 tens, or i hundred and o tens. We sot 
the o, or right hand figure, under the column added, because 
there are no units of this order, and add the i hundred to the 
next column, because it is the same order as that column. Add- 
ing the I hundred to the next column, the sum is 13 hundred, 
or I thousand and 3 hundred. This being the last column, we 
set down the whole sum, putting the 3 under the column added, be- 
cause it is the same order as this column, and the i in the next, oc 
thousands place, because it is tTiousands, Therefore, etc. 
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10. When the sum of a oolnnui exceeds 9, what do yoa do ? 
Write ike units figure under the column^ and add the 

tens to the next higher order. 

11. What do 70a do with the last column? 

Set down the whoh sum. 
« Id. What is adding the tens to the next oxder called ? 

Carrying the tens. 



Thou. 


Httss. 


Tnm. 


Unn. 




IN 


M 


Mill 




MM 


Ml 


llllll 




MMI 


MM 


1 


M. 


H. 


T. 




Im't 1 


Ml 





II 



Carrying Illustrated by Unit Marks. 

Analysis. — 325 = 3 hnn- 
dTed+2 tens+S units; 436 
— 4 hundred + 3 tens + 6 
units; and 541=5 hundred 
+ 4 tens + 1 unit. Now, to 
represent the first number, 
we place three counters in ^ , , 1 
the column of hundreds, ttoo 
in the column of tens, and JU>e in the column of units. The other 
numbers are represented in a similar manner. Beginning at the 
right hand, we find there are 12 counters in units column. With- 
drawing ten of them, two will be left, which we put under the 
colunm added. Now 10 units malce i ten ; hence, to represent 
the ten units withdrawn, we put a single counter (T.), denoting 
a unit of the 2d order, in the column of tens. Again, adding the 
colunm of tens, we find there are ten coimters, and withdx-uwing 
ten tens from this number, no tens are left. To express the 
absence of tens, we put a cipher in tens place. But ten tens 
make i hundred ; hence, to represent the ten tens withdrawn, 
we put a single counter (H.), denoting a unit of the 3d oi-der, 
in the column of hundreds. FinaDj, in the hundreds column, 
there are 13 counters, and withdrawing ten of them leaves three. 
We therefore put three counters in the column of hundreds, and 
to represent the ten withdrawn, we put a single counter (M.), de- 
noting a unit of the 4th order, in the column of thousands. The 
amount is i thousand, 3 hundred, o tens, and 2 units. Hence, 
ea/rrymg the tens is simply taking a part from a lotoer order and 
adding it to the next higher, which can no more affect the amount 
than it will affect the amount of money a man has, if he changes 
10 cents for a dime. 
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(a.) 


(3.) 


(4.) 


(s.) 


(6.) 


4683 


3605 


5072 


7304 


8097 


3427 


7036 


3816 


6o84 


3845 


S032 


5783 


7301 


375* 


5«2 



13. The preceding principles may be snnimed np in 
the following 

GENERAL RULE. 

L Place the numbers one under another, units under 
units, etc., and beginning at the right, add each column 
separately. 

IL If the sum of a column does not exceed nine, 
write it under the column added. 

If tlie sum exceeds nine, lorite the units figure under 
the column, and carry the tens to the neoct higher order. 

Finally, set down the whole sum of the last column. 

Pboof. — Begin at the top and add each column down- 
ward. If the two results agree, the work is right. 

NOTB. — This method of proof depends upon the prindnle that 
renerwag the ordtr of the figures will be likely to 6,eUdt any error 
that may have oocnrred in the operation. The learner should 
prove every answer. 

EXAMPLES FOR PRACTICE. 



(l) 


(«•) 


(3.) 


(4.) 


(5.) 


Yards. 


Fonnda 


Boda 


Bollart. 


Acn., 


135 


333 


496 


542 


604 


263 


664 


175 


37 


160 


786 


548 


586 


764 


489 


183 


345 


257 


343 


853 


348 


563 


845 


577 


348 
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(6.) 


(7.) 


(8.) 


(9.) 


(la) 


684 


103 


496 


840 


96s 


937 


8S 


37 


6 


4 


68s 


967 


4 


38 


38a 


139 


49 


132 


394 


41 


845 


73a 


563 


S2S 


98s 
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11. Herbert read 235 pages one day, 364 the next, 
tnd 362 the next: how many pages did he read in all ? 

12. What is the sum of 2362 days, 375 days» and 27 
days? 

13. If a yoke of oxen cost 250 dollars, and a cart 1 19 
dollars, what will both cost ? 

14. A man paid 67 dollars for his coat, 16 for his vest, 
23 for his pauti^ and 13 dollars for his boots : what did 
hie pay for his suit? 

15. A fanner has four flocks of sheep, one flock con- 
taining 256 sheep, the second 320, the third 195, and 
the fourth 168 : how many sheep had he ? 

16. What is the sum of fire hundred and sixty-one, 
two hundred and seven, and nine hundred and fourteen? 

17. What is the sum of twelve thousand and twelve, 
six thousand and two, and ninety-five hundred ? 

18. A man paid 2250 dollars for his farm, 1600 dol- 
lars for stock, and had 168 dollars left: bow much 
money had he at first ? 

19. Washington was bom in the year 1732, and lived 
67 years : what year did he die ? 

20. A man paid 6270 dollars for a horse and sold it 
for 1565 dollars more than he paid for it: how much 
did he get for it? 

21. In what year will a person bom in 1865, be 21 
years old ? 
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22. What is the stun of 643 yards, 820 yards, 605 
yards, and 319 yards ? 

23. K I pay 925 dollars for house rent, 430 dollars for 
clothing, and 768 dollars for other expenses, how much 
shall I spend in a year ? 

24. The age of four brothers is 89, 84, 78, and 67 
years respectively : what is their united age ? 

25. John has 63 marbles, Henry 41, and William as 
many as both the others : how many did they all have P 

26. What is the sum of 453 dols., 269 dols., 804 dols., 
1000 dols. ? 

27. In a certain army there are 28260 infantry, 16325 
cavalry, and 1328 artillery : how many men did the army 
contain? 

28. A man bequeathed his wife 23260 dols., his son 
17380 dols., and his daughter the same as his son : how 
much did he leave them all ? 

29. What is the sum of 365 days, 873 days, 219 days, 
and 35 days? 

30. If a vessel sails 235 miles a day on three succes- 
sive days, how far will she be from port ? 

31. My neighbor's farm contains 563 acres, and my 
own 435 acres : how many acres do they both contain ? 

32. Bequired the sum of 1725 years + 1007 years -f- 
8520 years. 

33. Bequired the sum of 1308 ounces + 710 ounces 
+ 353 ounces and 42 ounces. 

34. Bequired the sum of 2103 pounds + 106 pounds 
+ 26 pounds + 89 pounds + 645 pounds. 

35. K a man annually receives 1350 dollars salary, 
and 350 dollars interest, what is his annual income? 

36. A man has four farms ; one containing 340 acres, 
another 235 acres, another 250 acres, and the other 178 
acres : how many acres were there in all ? 
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(37.) (38.) 


(39.) 


(40.) 


(41.) 


(42.) 


DolB. Dels. 




Dole. 


Dols. Cto. 


DolR. Cts. 


Dola. eta. 


35 82 




423 


3 45 


4 26 


5 75 


42 40 




607 


2 76 


3 75 


3 81 


37 61 




440 


6 08 


4 90 


I 09 


61 43 




851 


4 30 


5 71 


6 75 


70 17 




760 


7 OS 


2 43 


2 33 


25 28 




978 


8 26 

1 


3 78 


8 45 


38 73 




465 


7 40 


9 2S 


9 67 


47 68 




886 


2 61 


4 08 


7 3^ 


63 94 




529 


8 35 


6 25 


8 05 


85 87 




735 


3 42. 


4 16 


9 35 


(43.) 


(44.) 


(45) 


(46.) 


(47.) 


[)olB. Cts. DolB. 


cts. 


Dels. Cts. 


Dols. Cts. 


DolB. cts. 


39 13 


40 


53 


49 31 


52 60 


467 53 


30 so 


24 


47 


12 S3 


29 35 


613 64 


42 35 


63 


15 


64 31 


42 18 


87 02 


10 78 


70 


40 


52 49 


60 20 


751 34 


2$ 42 


34 


85 


38 24 


73 00 


872 60 


72 96 


62 


12 


63 19 


28 67 


493 04 


26 04 


73 


68 


72 43 


49 28 


81 73 


50 3Q 


58 


76 


30 04 


83 00 


757 02 


29 17 


82 


94 


72 8s 


16 27 


563 40 



36 23 64 47 37 23 40 23 80 33 

47 58 87 28 52 92 71 19 I 94 

53 22 92 86 46 2S 83 24 693 03 

84 35 73 52 56 83 8s 3^ 903 48 

^ %* "ExepAaea in adding long columns upon the slate or black- 
board are )iiglily useful in acquiring accuracy and rapidity, and 
should be supplemented by the teacher. Columns of single figures 
are preferable for beginners. 
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MENTAL EXERCISES. 

To TiiGHEBS.— The doBign of this Bzerciw is to teach the papfl how to 
fOnstrate the proctiB and the remiU of taking one number from another. 

I. If you haye 2 apples, and a boy takes i of them 
away, how many will you have left ? 

'^One apple taken from 2 apples leaves i apple.'' 
3. Show this by your fingers or unit marks. 

3. If you hare 3 peaches, and give i of them to your 
sister, how many wiU you then have ? Show this. 

4. If you have 5 cents, and lose 2 of them, how many 
will you have ? Show this. 

5. George had 4 pears, and sold 2 of them : how many 
did he then have ? Show this. 

6. Jennie had 6 roses, and gave 3 of them to her 
teacher: how many had she left ? Show this. 

7. James had 6 cents, and spent 4 of them for candy : 
how many cents did he have left ? Show this. 

8. A schoolboy had 10 marbles, and lost 5 of them: 
how many had he left ? Show this. 

9. If you buy a slate for 8 cents, and sell it for 5 cents, 
how much will you lose ? Show this. 

10. William gained 7 credit-marks, but lost 3 by bad 
conduct : how many did he then have ? 

I I. The price of a hat is 6 dollars, and that of a cap 2 
dollars: what is the difference in their price ? 

12. In a certain class there are 9 girls and 6 boys: 
how many more girls than boys in the class ? 

13. If you pay 5 cents for an orange, and sell it for i-o 
cents, how much will you gain ? 

14. 4 from 10 leaves how many ? 4 from 12 ? 
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SUBTRACTION TABLE. 



2 from 




3 from 




4 from 




5 from 


3 leaves 


o 


3 


leaves 


O 


4 leaves 





5 leaves 


3 " 


I 


4 


u 


I 


5 " 


I 


6 « I 


4 "" 


2 


5 


a 


2 


6 « 


2 


7 " 2, 


5 " 


3 


6 


a 


3 


7 " 


3 


8 " 3 


6 « 


4 


7 


a 


4 


8 « 


4 


9 " 4I 


7 " 


5 


8 


a 


S 


9 "" 


5 


10 « s 


8 « 


6 


9 


a 


6 


lO ** 


6 


u « 6 


9 " 


7 


xo 


ti 


7 


II « 


7 


12 « 7 


lO « 


8 


II 


a 


8 


12 « 


8 


13 « 8 


n « 


9 


12 


ti 


9 


13 " 


9 


14 « 9 


12 « 


lO 


13 


u 


lO 


14 « 


10 


IS " 10 


6 from 




1 

1 


J from 




8 from 




9 from 


6 leaves 


o 


7 


leaves 


o 


8 leaves 





9 leaves o 


7 '* 


I 


8 


tc 


I 


9 " 


I 


10 " I 


8 '' 


2 


9 


u 


2 


lO « 


2 


II « 2 


9 '' 


3 


lO 


« 


3 


II « 


3 


12 « 3 


lO " 


4 


II 


u 


4 


12 « 


4 


13 " 4 


II '' 


5 


12 


a 


5 


13 ". 


5 


14 " 5 


12 " 


6 


13 


it 


6 


14 « 


6 


15 " 6 


13 " 


7 


14 


it 


7 


15 « 


7 


16 « 7 


14 '^ 


8 


15 


it 


8 


16 " 


8 


17 « 8 


IS " 


9 


i6 


tt 


9 


17 « 


9 


18 « 9 


i6 " 


lo 


17 


ti 


lo 


18 « 


10 


19 " 10 



1. Show by counters or unit marks how many 2 takea 
from 3 will leave ? 

2. Show how many 2 taken from 4 will leave. 

3. Show how many 2 taken from 5 will leave. 

4. Show how many 3 taken fix)m 7 will leave. 

5. Show how many 3 taken from 8 will leave, etc. 



NoTB. — It is advisable to let yonng pa|nls verify the results of 
t1)e Subtraction Table by connters or unit marks, before they are 
required to commit it to memory. 
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DEFINITIONS. 
1. What is Subtraction? 

Subtraction is taking one number from aruAhat. 

9. What is the number to be subtracted called? 

The Subtrahend. 

3. The number from which the subtraction is made? 

The Minuend. 

4. What is the number obtained by subtraction called? 

The Differencef or remainder. 

1. When ifc is said that 5 taken from 9 leaves 4, which 
is the minuend ? The subtrahend ? The remainder ? 

2. When it is said that 6 taken from 14 leaves 8, what 
is the 6 called ? The 14? The 8? 

5. When both numbers are the tame denomination, what ia 
the operation called ? 

Simple Subtraction. 

6. How is Subtraction denoted ? 

By a short hmHzontal line, called minus (—). 
When placed between two numbers, this sign shows that 
the number after it is to be taken from the one before 
it. Thus, 6 — 4, shows that 4 is to be taken from 6, 
and is read " 6 minus 4,'' or " 6 less 4." 

Note. — The term minus is a Latin word, Bignifying leu, 
Eead the following expressions : 



1. 12 — 5 = 14— 7. 

2. 15 — 3 = 10 + 2. 

3- 35-10 = 30 — 5- 



4. 20 — 6 = 8 + 6. 

5. 50-12 = 30+8. 

6. 75 + 25 = 105 — 10 4- 5. 



MENTAL EXERCISES. 

I. If you pay 9 cents for a sponge, and sell it for 5 
cents, how much will you lose ? 

Analysis. — ^Five cents from 9 cents leave 4 cents. Therefore^ 
yon wHl lose 4 cents. 
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2. A fanner haying lo cows, sold 4 of them: how 
many had he left ? 6 and what make ten ? 

3. Homer is 11 years old, and his sister 5 years: what 
is the difference in their ages ? 

4. Susan had 8 pinks, and gaye 3 to one of her schools 
mates : how many had she left ? 3 and what make 8 ? 

5. If you haye 9 doyes, and 3 of them fly away, how 
many will you haye left ? 

6. George haying 12 dollars, gaye 4 dollars for a pair 
of skates: how much had he left ? 

7. The price of a yest is 8 dollars, and that of a coat 
14 dollars: what is the difference in the price? 

8. A farmer had 13 cows, and sold 4 of them: how 
many did he then have ? 4 and what make 13 ? 

9. Henry is 1 1 years old, and Charles 6 years : what 
is the difference in their ages ? 6 and what make 11 ? 

10. Count backward by twos from 50 to o, with rapid^ 
ity. Thus, fifty, forty-eight, forty-six, forty-four, etc. 

11. Count backward by threes from 60 to o. 

12. Count backward hj fours from 60 to o. 

SLATE EXERCISES. 

Copy the following, and subtracting the lower num^ 
5er from the upper, set the result under the figure 
subtracted. Kepeat the operation till it can be per- 
formed without hesitation. 



('•) 


(2-) 


(3.) 


(4.) 


(5) 


(6.) 


(7.) (8.) 


From 7 


8 


7 


9 


8 


8 


6 9 


Take 4 


5 


6 


5 


6 


7 


6 5 



(9.) (10.) (11.) (12.) (13.) (14.) (15-) (16.) 

From 8 7 11 9 8 10 14 9 

Take 6 5 7 7-8 798 
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MENTAL EXERCISES. 

1. John bought lo peaches^ and gave 6 of them to 
his brother: how many did he have left? 6 and what 
make lo ? 

2. A man had i6 horses, and sold 7 of ttiem: how 
many had he left? 7 and what make 16 p 

3. Julia solved 17 examples, and Harriet 8 examples: 
how many more did Julia solve than Harriet ? 

4. S from 1 1 leaves how many ? 8 from 16 ? 8 from 
14? 8 from 15? 

5. If a man earns 15 dollars a month, and spends 9 
dollars, how many dollars will he have left? 

6. 9 from 15 leaves how many? 9 from 17? 9 
from 14? 

7. A market-boy had 18 eggs in his basket, and let- 
ting it fall broke 8 of them : how many whole ones did 
he have left ? 

8. Frank having 8 cents, wishes to buy a slate which 
costs 12 cents: how many cents more does he need, to 
pay for the slate ? 

9. Count backward 'hj fives from 70 to o with rapidity. 

10. Count backward by siiEea from *i^ to o, in like 
manner. 

SLATE EXERCISES. 

Copy and subtract th 3 following as above : 

(I.) (2.) (3.) (4.) (5.) (6.) (70 (3.) 
From 9 II 10 12 14 13 16 17 
Take 67879879 

(9.) (10.) (II.) (12.) (13.) (14.) (15.) (16.) 
From 14 16 15 13 12 16 . 17 19 
Take 67858789 
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MENTAL EXERCISES. 

1. George had 12 apples, and gave 5 of them away: 
how many had he left ? 12 less 7 are how many ? 

2. Horace is 14 years old, and his sister is 9 : what is 
the difference in their ages ? 14 less 5 are how many ? 

3. A person having 20 acres of land, gold 10 acres: 
how much did he then have ? 

4. 18 less 8 are how many? 17 less 5 ? 15 less 7 ? 

5. If from a piece of silk containing 19 yards, 10 
yards are cut, how much will he left ? 

6. What is the difference between 17 dols. and 9 dols. ? 

7. K you pay 17 doDars for a goat and sell it for 9 
dols., what will .be your loss ? 

8. If you buy a calf for 8 dollars, and sell it for 14 
dols^ what will be your gain ? 

9. A gardener set out 18 peach trees, rnd 9 of them 
died : how many lived ? 

10. Count backward by sevens from 70 to o, as hetora. 

11. Count backward by eights from 80 to o, 

SLATE EXERCISES. 

When each Figure in the Lower Number is Less than the 

one above it. 

I. What is the difference between 465 dolla' .. and 123 

dollars ? 

Analysis. — Write the less number tmde: the Opbratioh. 
greater, placing the uniU under units, the tem* under 465 dols. 
t&iis, and the hundreds under hundreds. Begin 123 dols. 

at the right, and proceed thus: 3 units from 5 

units leave 2 units. Set the 2 in units place, imder 34^ do^S. 
the figure subtracted, because it is units. Next, 2 
tens from 6 tens leave 4 tens. Set the 4 in tens place, under the 
figure subtracted, because it is teiu. Finally, i hundred from 4 
hundreds leaves 3 hundreds. Set the 3 under the hundreds 
column because it is hundreds. The difference is 342 dollars. 
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Solve the following examples in the same manner: 

(2.) (3.) (4.) (5.) (6.) 

From 62g 745 846 4382 7468 

TaJke 416 421 526 2150 3405 

^^^^^■^^^^ ^m^^t^^m^^ ^^^^^^^^^m ^^^^^^^^^_ ^^^^^™^^^^ 

7. How do 70U write numbeni for subtraction ? 

Write the less number under the greater, units under 
units, tens under tens, etc. 

8 . Where do you begin to subtract, and where put the resu It ? 

Begin at the right hand, and set the result under tlie 
figure subtracted. 

9« What two principles ore necessazy to be observed in sub- 
ixaction? 

ist. The numbers must be Idke nunnbers. 
2d. Units of the same m*der must be sub- 
tracted, one from the other. 

Can 3 pears be taken from 5 inkstands ? 

Explain the reason. 

Do 3 units from 7 tens leave 4 units, or 4 tens ? 

MENTAL EXERCISES. 

!• 10 from t6 leaves how many? 10 from 26? lo 
from 46 ? 10 from 76 ? 10 from Z6 ? 10 from 96 ? 

2. 10 from 27? 10 from 37? 10 from 57? 10 
from 47 ? 10 from 67 ? 10 from 87? 10 from 77 ? 
10 from 97 ? 



10 from 97 r 

3. 10 fix)m 24 ? Prom 35 ? 
From 63 ? From 76 ? From 
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6. Take 6 from 19. '6 from 29. 6 firom 69. 6 from 
49. 6 from 59. 6 from 79. 6 from 99. 6 from 89. 

7. Take 7 from 16. 7 from 26. 7 from 46. 7 from 
36. 7 from 56. 7 from 76. 7 from. 66. 7 from 86. 
7 from 96. 

8. 2 from II. 2 from 21. 2 from 31. 2 from 41. 2 
from 51. 2 from 61. 2 from 71. 2 from 81. 2 from 91. 

9. 4 from 22. 4 from 32. 4 from 62. 4 from 52. 4 
fi*om 42. 4 from 82. 4 from 72. 4 from 92. 

10. 5 from 13. 5 from 23. 5 from 43. 5 from 53. . 

5 from 33. s from 63. 5 from 83. 5 from 73. 5 
from 93. 

11. 6 from 23. 6 from 43. 6 from 33. 6 from 53. 6 

6 from S;^. 6 from 93. 6 from 73. 

12. 7 from 12, 7 from 22. 7 from 52. 7 from 72. 

7 from 62. 7 from 42. 7 from 82. 7 from 92. 

13. 8 from 94. 8 from 84. 8 from 74. 8 from 64. 

8 from 54. 8 from 44. 8 from 34. 

14. 9 from 85. 9 from 75. 9 from 65. 9 from 55. 

9 from 45. 9 from 35. 9 from 25. 

15. Count backward by nines from 90 to o^ as above. 

16. Count backward by tens from 100 to o. 

SLATE EXERCISES. 

Copy and subtract the following as above : 

(I.) (2.) (3.) (4.) 

From 736 pounds 674 yards 8567 hats 9678 dols. 
2ake 513 pounds 411 yards 4251 hats 8567 dols. 

(7.) (8.) (9.) (10.) (II.) 

From 5876 in. 6341 oz. 7043 weeks 8672 9000 
Take 2314 in. 1240 oz. 4043 weeks .5461 5000 



40 
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MENTAL EXERCISES. 

1. The age of a father is 50 years^ and that of his son 
20 years : how much older is the father than the son ? 

AKAiiTBlB. — 50 is 5 tens, and 20 is 2 tens ; now 2 tens from 5 
tens leave 3 tens, or 30. Therefore, etc. 

2. 30 from 40 leaves how many ? 

3. 40 from 70 leaves how many ? 

4. 24 from 47 leaves how many ? 

5. 24 from 68 leaves how many ? 

6. 32 from 65 leaves how many ? 



20 from 40 ? 
23 from 75 ? 
35 from 47 ? 
45 from 76 ? 



SLATE EXERCISES. 

When a figure in the Lower Number is Larger than the one 

above it. 

I. Find the difference between 723 dols. and 476 dols. ? 



Ofibatiok. 

723 dols. 
476 dols. 



1ST Mbthod. — Set down the numbers and 
begin at the right hand as before. Since 6 

units cannot be taken firom*3 units, we borrow 

I of the 2 tens and add it to the 3, making Ans* 247 dols. 
13 units. Now 6 from 13 leaves 7, which we 
set under the figure subtracted. As we borrowed i of the 2 tens 
there is but i left ; and 7 tens cannot be taken from i ten. We 
therefore borrow x of the 7 hundred and add it to the i ten, 
making 11 tens; and 7 from 11 leaves 4, which we set in tens' 
place. As we borrowed i of the 7 hundred, there are but 6 hundred 
left ; and 4 from 6 leaves 2, which we set in hundreds' place. 

Borrowing Illustrated by Unit IMarks. 



Hnin>iEED8. 


Tmrs. 


Units. 


Tens borrowed, 

Minuend, 723= 1 1 1 1 1 |i 

Subtrahend,476= 1 1 1 1 


10 tens. 

iiitiii 


10 units. 

Ill 
llllll 


Remainder^ 247= 1 1 


nil 


lilllll 



Analtbib. — Let the 7 hundreds of the minuend be representen 
bj 7 marks, the 2 tens by 2 marks, and the 3 units by 3 marks 
Let the subtrahend be represonted in like manner. 
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Since we cannot take 6 units from 3 units, we borrow one of 
the 2 tens, which roduced to units, we add to the 3 units, making 
[3 units ; and 6 from 13 leaves 7. Next, 7 tens cannot Ise taken 
from I ten (i ten being erased and transferrod to the units), we 
therefore borrow one of the hundreds, and add it to the z ten, making 
II tens; then 7 from 11 leaves 4. Finally, 4 hundreds from 6 
hundreds (i hundred being erased and transferred to the tens), 
leave 2 hundred. The result is 247 dollars. 

2D Mbthod. — ^As 6 units cannot be taken from 3 units, we add 
10 to the 3, making 13 ; and 6 from 13 leaves 7, which we set 
under the figure subtracted. To balance the 10 added to the 3, 
instead of considering the next upper figure i less than it is, 
we add i ten to the 7 tens, the next figure in the lower number, 
making 8 tens. But 8 tens cannot be taken &om 2 tens ; we again 
add 10 to the 2, making 12 tens, and 8 from 12 leaves 4, which we 
set in tens' place. Finally, to balance the 10 added to 2, we add i 
to the next figure in the lower number, making 5 hundred, and 5 
from 7 leaves 2, which we set under the figure subtracted. The 
result is 247 dols., the same as before. 

10* What is adding 10 to the upper figure called? 

Borrowing ten. 

11 • Why does not borrowing 10 a£fect the difE^renoe between 
the two numbers ? 

The First Method simply transfers a unit from a 
higher to the next lower order of the minuend ; therefore 
its value is not altered. 

By the Second Method the two numbers are 
iqtuUly increased ; and when two numbers are equally 
increased^ their difference is not altered. 

Note. — ^This method is the less liable to misCakes, and Is more 
^nerally practiced by business men. 

13. How proceed by the second method, when the figure in the 
lower number is larger than the one above it ? 

Add 10 to the upper figure, then subtract, and add i 

to th$ next figure in the Jawer number. 
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(«•) 


(3.) 


(4.) 


(5) 


(6.) 


From 4363 


5830 


7406 


8738 


9847 


Take 2172 


3517 


5183 


7329 


8043 



\S» The preceding principles may be summed up in 
the following 

GENERAL RULE. 

I. Place the less number under the greater, units under 
units, tens under tens, etc. 

II. Begin at the right, and subtract each figure in the 
lower number from the one above it, setting the remainder 
under the figure subtracted. 

III. If a figure in the lower number is larger than the 
one above it, add 10 to the upper figure j then subtract, 
and add 1 to the next figure in the lower number. 

Pboof. — Add the remainder to the subtrahend; if the 
sum is equal to the minuend, the work is right. 

Note. — This proof depends upon the Axiom that the whole is 
equal to the sum of all Uspq/rts, 

EXAMPLES FOR PRACTICE. 
(I.) (2.) (3.) (4.) 



From 465 
Take 230 


6253 
3145 


7464 
4273 


6290 
6146 


(5.) 

From 5434 
Take 4260 


(6.) - 
8670 
3452 


(70 
7202 
4101 


(8.) 

6290 
4062 



9. From 6435 quarts, take 4268 quarts. 

10. From 265045 barrels, take 120328 barrels. 
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11. A farmer having 2568 bushels of com, sold 1830 
bushels : how many bushels had he left ? 

12. A's income is 2345 dollars, B^s 3068 dollars: what 
is the difference between their incomes ? 

^^. A man paid 1730 dollars for his horses, and 2135 
dollai« for his carriage : what was the difference in their 
cost? 

14. What is the difference between nineteen hundred 
and nine, and nine hundred and nineteen ? 

15. What is the difference between two thousand and 
four, and one thousand and fourteen ? 

16. Find the difference between eight hundred and 
eight, and eight thousand and eighty. 

17. 7800461 — 4560231. 18. 8000030 — 6234521. 
19. 7930451 — 4000459. 20. 9603245 — 2896750. 
21. 6235672 — 4000563. 22. 1900000 — 899996. 

23. If a farmer has 738 sheep, how many more must 
he buy to make up 1320 ? 

24. A man bought goods for 1943 dollars, and sold 
the same for 2365 dollars : what did he gain : 

25. A man born in 1783, died in 1866: how old 
was he? 

26. A person bought a droye of cattle for 5263 dollars, 
and sold them for 4675 dollars: how much did he lose? 

27. The difference between the ages of two persons 
is 15 years, and the older is 79 years: how old is the 
younger ? 

28. 1463 and what number make 3185 ? 

29. A has 765 dollars, B 1695 dollars, and O's money 
was equal to the difference between A's and B's : how 
much money had C ? 

30. The Pilgrim Fathers landed at Plymouth Rock in 
1620, and the independence of the colonies was declared 
in 1776: how many years between these two eventi? 



! 
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DRILL FOR RAPID COMBINATIONS. 

To TBAcmEBS.— These exercises, if properly condacted, will secure tw4 
objects : Firsts the habU qf fiaAng the attentton ; Second^ rapidUjf in tbe comr 
blnation of numbers. They shoold be dictated slowly at first, increasing in 
»peed as the dass acquire ability to follow. The answers may be giyeo 
indiyidnally, or by the dass simnltaneoiisly. 

I Obal. — I. From 12, subtract 5; add 6; mibtract 4; 
add 3; add 4; subtract 10; add 9; subtract 4; add 2; 
subtract 5 : what is the result ? 

Explanation. — The teacher says, " from 12 sabiract 5," the 
class think 7 ; " add 6/' the dass think 13 ; *' subtract 4/' tbe class 
think 9 ; " add 3/' the class think 12, tJid so on. 

2. To 9, add 4; subtract 2 ; add 5 ; subtract' 6 ; add 
3 ; subtract 5 ; add 7 ; add 3 ; »ubtiact 5 : the result ? 

3. From 17 take 15 ; add 10 ; t&ke 7 , add 9; add 6 ; 
take 5 ; take 10 ; add 7 ; take 2 : result ? • 

4. To 23 add 5 ; take 6 ; add 9 ; add 4; take 10 ; add 
9; take 4; add 7 ; add 10: take 9; add 4: result? 

5. From 24 take 6; add 8; take 10; add 5; add 7; 
take 3 ; add 7 ; take 6 ; add 5 ; add 3 : result ? 

6. To 35 add 4; take 6; take 3; add 8; take 7; add 
5 ; add 3'; take 9 ; add 7 ; take 8 ; add 10 : result ? 

Slate. — i. To 375 add 123; subtract 47; add 23; 
add 47 ; subtract 36 ; add 87 ; subtract 68 ; the result ? 

2. From 62 take 34 ; add 76 ; take 40 ; add 78 ; take 
99 ; add 76 ; add 24 ; take 43 : result ? 

3. Add 344 to 65 ; take 64; add 784 ; take 678 ; add 
407 ; take 309 ; add 860 : result ? 

4. From 780 take 607; add 788; add 28; take 19; 
add 976 ; take 306 ; add 1000 : result ? 

5. To 4678 add 6246 ; take 4004; add 5020 ; take 508 ; 
add 1700; take 468; add 2500: result? 

6. From 8640 take 3476; add 4578; take 5065; add 
87; take 1000; add 608; take 47: result? 
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MENTAL EXERCISES. 

To Tkaohbbs.— The object of this Exercise is to deviiop th$ idea of 
"^ UmeSt''' as used in MtdUpOcaHony preparatory to learning the Table. 

1. If your father gives you 3 books at one time, and 
3 at another, how many books will you haye ? 

" 3 books and 3 books are 6 books/' 

2. How many times 3 books will you have ? 
" Two times/' 

3. How many are 2 times 3 books ? ** 6 books.** 

4. How many are 2 times 2 pencils ? 

5. Show this by counters or unit marks. 

6. How many are 2 cents, and 2 cents, and 2 cents ? 

7. How many are 3 times 2 cents ? Show it 

8. K you have 4 fingers on each hand, how many 
have you on both hands ? 

9. How many are 2 times 4 ? Show it. 

10. John has 5 apples, and Henry has 2 times ba 
many : how many has Henry? Show it 

11. If I orange costs 6 cents, what will 2 oranges 

cost? 

Analysis.— If i orange costs 6 cents, 2 oranges will cost 2 
times 6 cents ; and 2 times 6 cents are 12 cents. Therefore, 2 
oranges wiU cost 12 cents. * 

12. How many are 7 slates and 7 slates ? Show it 

13. K I yard of braid costs 7 cents, what will 2 yards 
cost ? Show it 

14. At 8 cents each, what will be the cost of 2 ink- 
stands ? Show it. 

15. K I writing-book costs 9 cents, what wiU 2 writing- 
books cost ? Show it 

16. How many are 2 times 10 dollars ? Show.it 
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MULTIPLICATION TABLE. 





once 


2 times 


3 times 


4 


times 


I 


is I 


I are 2 


I are 3 


I 


are 4 


^ 


^ 2 


2 « 4 


2 " 6 


2 


« 8 


3 


" 3 


3 " 6 


3 '' 9 


3 


'^ 12 


4 


« 4 


4 '^ 8 


4 " 12 


4 


« 16 


5 


^^ 5 


,S « 10 


5 " 15 


5 


" 20 


6 


" 6 


6 « 12 


6 " 18 


6 


« 24 


7 


" 7 


7 " 14 


7 « 21 


7 


" 28 


8 


« 8 


8 « 16 


8 « 24 


8 


« 32 


9 


" 9 


9 « 18 


9 '' 27 


9 


« 36 


lO 

li 


" 10 


10 " 20 

II <^f 22*"' 


10 ** 30 

11 " 33 


10 


" 40 


II 


u ^^ 


12 


« 12 


12 " 24 


12 " s^ 


12 


" 48 


5 


times 


6 times 


7 tiuies 


8 times 


I 


are 5 


I are 6 


I are 7 


I 


are 8 


2 


" 10 


2 " 12 


2 " 14 


2 


" 16 


3 


" 15 


3 " 18 


3 " 21 


3 


'' 24 


4 


'^ 20 


4 " 24 


4 « 28 


4 


" 32 


5 


« 25 


5 '' 30 


5 " 35 


5 


« 40 


6 


" 30 


6 « 36 


6 " 42 


6 


" 48 


7 


" 35 


7 " 42 


7 " 49 


7 


« 56 


8 


" 40 


8 « 48 


8 " 56 


8 


" 64 


9 


" 45 


9 " 54 


9 " 63 


9 


" 72 


J[0_ 


JL^so 


10 « 60 


10 " 70^ 


10 


^ Rn . 


II 




-Tt-^^^' 66 


'7r *77 


II 


« 88 


12 


« 60 


12 " 72 


12 « 84 


12 


« 96 


9 


tiuies 


10 times 


1:1 times 


12 


times * 


I 


are 9 


I are 10 


I are II 


I 


are 12 


2 


« 18 


2 " 20 


2 " 22 


2 


" 24 


3 


« 27 


3 " 30 


3 " 33 


3 


« ^6 


4 


" 36 


4 '' 40 


4 " 44 


4 


« 48 


5 


" .45 


5 " 50 


5 " 55 


5 


" 60 


6 


" 54 


6 « 60 


6 « 66 


6 


" 72 


7 


" 63 


7 " 70 


7 " 77 


7 


" 84 


8 


« 72 


8 « 80 


8 « 88 


8 


" 96 


9 


« 81 


9 " 90 


9 " 99 


9 


" 108 


lO 


'' 90 


10 " 100 


10 " no 


10 


« 120 


II 


" 99 


II "no 


II " 121 


II 


« 132 


12 


*^ 108 


12 " 120 


12 " 132 


12 


" 144 



MULTIPLICATION. 4? 

DEFINITIONS. 
1* What is Mnltiplicatioii ? 

Multiplication is finding the amount of a num- 
ber taken or added to itself a giyen number of times. 
3. What is the number to be multiplied called? 

The Multiplicand, 

3. What the number by which you multiply ? 

The Multiplier ; and shows how many times the 
multiplicand is to be taken. 

4. What is the number obtained by multiplication called? 

The Froduct. 

When it is said that 3 times 4 are 12, which is the 
multiplicand ? The multiplier ? The product ? 

When it is said that 4 times 3 are 12, what is the 4 ? 
The 3? The 12? 

5. What else are the multiplier and multiplicand called ? 

Factors ; for they tnahe or produce the product 
The number 12 is made up of four 3s, or three 4s; 
hence, 3 and 4 are factors of 12, 

Bemabk. — ^The product is the mme in whatsoever order the 
factors are multiplied. Thus, if 4 be represented by 
a horizontal row of unit marks upon the blackboard, « w w « 
and 3 by a perpendicular row of 3 unit marks, it is tt IK fi tt 
plain that the horizontal row taken 3 times, is equal |K fi fi| ^ 
to the perpendicular row taken 4 times. 

O. When the multipUcand contains only one denomination, 
what is the operation called ? 

Simple Multiplication. 

7. How is Multiplication denoted? 

By an oblique cross , called the sign of muUiplica-- 
tion ( X ). Thus, 6x4 shows that 6 and 4 are to be 
multiplied together, and is read "6 times 4,** "6 into 
4," or "6 multiplied by 4." 

Eead the following expressions: 2x6 = 3x4; 4x5 

= IOX2;2X2X6=I2X2. 
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MENTAL EXERCISES. 

1. What will 4 pears cost, at 3 cents apiece ? 

Analysib. — Since i pear ooiBts 3 cents, 4 pears will cost 4 times 
3 cents ; and 4 times 3 cents are 12 cents. Tlierefore, 4 pears will 
cost 12 cents. 

*»♦ It is important for the pupil to analyze every concrete ex- 
ample in a concise, distinct, and scholarly manner. 

2. What will 5 oranges cost, at 6 cents apiece ? 

3. If I hat costs 6 dollars, what will 4 hats cost ? 

4. At 7 dollars a barrel, how much will 3 barrels of 
flour come to ? 

5. If you obtain 6 credit-marks each day for 5 days in 
succession, how many will you have ? 

6. In I week there are seven days : how many days 
are there in 6 weeks ? 

7. George has 7 marbles, and Henry has 4 times sa 
many : how many marbles has Henry ? 

8. At 8 cents apiece, what will 6 tops cost? 

9. At 9 dollars each, what will 4 trunks cost ? 

SLATE EXERCISES. 

Copy and multiply the following, setting each result 
under the figure multiplied : 

(I.) (2.) (3.) (4.) (S.) (6.) (7.) (8.) 

MulL 67897589 

^y_5_4 ^ _5 ^ J_ ^ JL 

Prod. 30 45 63 

(9.) (10.) (II.) (12.) (13.) (14.) (15.) (16.) 

Mult. 8 9 7 9 8 9 10 II 

^y 78969789 
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MENTAL EXERCISES. 

1. Bought 7 barrels of flonr, at 6 dollars a barrel: 
what did the flour come to ? 

2. Sold 8 silk umbrellas, at 7 dollars each : what was 
the amount of the bill ? 

3. If a man earns 9 dollars a week, how much will he 
earn in 8 weeks ? 

4. What must be paid for 6 quarts of cherries, at 12 
cents a quart ? 

5. In a certain orchard there are 8 rows of trees, and 
12 trees in a row : how many trees does it contain ? 

6. K 1 table costs 8 dollars, what will be the cost of 
xo tables ? 

7. What must I pay for 11 yards of muslin, which is 
12 cents a yard? 

8. How many quarts in 1 1 pecks, allowing 8 quarts 
to a peck ? 

9. In I dime there are 10 cents: how many cents are 
there in 1 1 dimes ? 

10. In I year there are 12 months: how many months 
are there in 10 years? 

SLATE EXERCISES. 

When the Multiplier has but ofie figure, and the Product 'of 
each figure in the Multiplicand is Less than 10. 

I. Multiply 1232 by 3. 

Analysis. — Write the multiplier under the mul- Opsratioh. 

tiplicand, and begin at the right. 3 times 3 1232 
units are 6 unita Set the 6 in units place, under , 

the figure multiplied, because it is units. 3 times 

3 tens are 9 tens. Set the 9 in tens place, because 3696 AflS* 
it is tens. 3 times 2 hundreds are 6 hundreds. Set 
the 6 in hundreds place, because, etc. 3 times i thousand are 3 
thousands. Set the 3 in thousands place. 
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Copy and multiply the following in like manner: 

(2.) (3.) (4.) (5.) 

MuU. 42414 22321 12212 mil 

By 2 3 4 r 

■MMM^MM^^^M ^Mi^H^n^MM^VM ^^^MB^iMMMaMM waBBaaaa^^^^^ 

(6.) (7.) (8.) (9.) 

Mult. loiioi 333033 IIOIOI mill 

By 6 3 78 

MENTAL EXERCISES. 

1. At 9 dollars a barrel, what will 8 barrels of cran- 
berries come to ? 

2. What will be the cost of 6 flutes, at 12 dollars each ? 

3. A farmer sold 1 1 calyes, at 9 dollars apiece : what 
did he receiye for them ? 

4. How many are 9 times 7 ? 8 times 9 ? 

5. Bought 10 accordions, at 1 2 dollars each : what was 
the amount of the bill ? 

6. How many are 8 times 7 ? 9 times 8 ? 

7. If I plough cost 1 1 dollars, what will be the cost 
of 12 ploughs, at the same rate ? 

8. How many are 11 times 10? 12 times 11 ? 

WRITTEN EXERCISES. 
When the Product o? the respective figures is 10, or Morem 

I. If I horse costs 435 dollars, how much will 3 
horses cost? 

Analysts.— Since i hoTae costs 435 dollars, Operation. 

3 horses will cost 3 times ae jnuch. Write the 435 mult'i 

muliiplier under the multiplicand, and beginninfir ^ mult 

at the right, proceed thus : 3 times 5 units are 

15 units ; we set the 5 In units place, under the X305 dols. 

figure by which we multiply, and carry the 1 to 

tiie product of the next fio-ure, as in addition. Next, 3 times 5 teofi 



MULTIPLICATION. 51 

Are 9 ten?, and i (to cany) makes lo tens ; we set the o in tens 
place, and carry the i to the product of the next figure. Finally, 
3 times 4 hundred are 12 hundred, and i (to cany) makes 13 hun- 
dred. Therefore, 3 horses will cost 1305 dollars. 

7. How write numbers for multiplication? 

; Write the multiplier under the multiplicand, units 
under units, etc 

§• How proceed when the multiplier contains but one figure? 
B^in at the right hand, and multiply each figure in 
the multiplicand by the multiplier, separately. 

9. What do you do with the partial results, when 10, or 
more? 

Set the units figure under the fignre multiplledy and 
carry the tens to the product of the next figure. 

10, When the multiplier is units, what order is the product ? 

The same order as the figure multiplied, 

11« What are the principles as to the nature of the multiplier, 
the multiplicand, and the product ? 

ist The Multiplier must always be considered an 
abstract number. 

2d. The Multiplicand may be an abstract, or conr 
Crete number. 

3d. The JProduct is always the same name or hind 
as the true multiplicand; for^ repeating a number does 
not change its nature. 

13. Which of the factors is the true multiplicand? 

The true multiplicand is that number, which 
added to itself the given number of times, will produce 
the required product. 

Remabk. — ^Neither a e(meT€!te nor abstract number can properly 
be said to be repeated as many times as another is long, or heavy. 
Hence, money can not be multiplied by yards, pounds, etc. ; but 
any given sum can be multiplied by a number of units equal to 
the number of yards, pounds, etc., in the given quantity, and tht. 
product win be money. 
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2. In I year there are 365 days : how many days are 
there in 5 years ? 

3. If I piano costs 750 dollars, what will 6 pianos 
cost ? 

4. If I farm contains 875 acres, how many acres will 
8 farms of the same size contain ? 



MuU. 
By 


(5.) 
2136 
2 


(6.) 

7345 
3 


(7.) 
28536 

4 


(8.) 

65043 
5 


Mult 
By 


(9.) 

701230 

6 


(10.) 
635728 
7 


(II.) 

830405 ' 
8 


(12.) 
973080 
9 



MENTAL EXERCISES. 

1. What will 3 tables cost, at 45 dollars apiece P 

Analysis. — 3 tables will cost 3 times as mach as i table. Bat 
45 is equal to 4 tens and 5 units. Now 3 times 4 tens are 12 
tens, or 120; 3 times 5 units are 15 units, or i ten and 5 units; 
and I ten and 5 units added to 120 make 135. Therefore, 3 tables 
will cost 135 dollars. 

Note.— When the numbers to be multiplied mentaUy are large, 
it is advisable to separate them into the units, tens, etc, of which 
they are composed, and multiply the highest order first, then the 
next lower, etc., adding the results as we proceed. (P. 26, N.) 

2. How much can a man earn in 2 months, if he 
earns 36 dollars a month ? 

3. In a i)each orchard there are 5 rows of trees, and 
27 trees in a row: how many peach trees does the 
orchard contain ? 

4. How many are 3 times 54 ? 4 times 37 ? 
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5. If a man can earn 56 dollars a months how niQcb 
can he earn in 7 months ? 

6. if I hogshead contains 63 gallons of molasses, how 
many gallons will 5 hogsheads contain ? ' 

7. If I melodeon can be had for 75 dollars, what wiD 
he the cost of 6 melodeons ? 

8. If I sofa is worth 83 dollars, how much are 9 sofas 
worth? 

WRITTEN EXERCISES. 
When the Multiplier has two or more Figures. 

I. What will 106 buggies cost, at 268 dollars apiece? 

Analysis. — 106 baggies will cost 106 Opbilltiow. 

times as much as i buggy. We write ^68 mult'd. 

the multiplier under the multiplicand, as /; m U 

before, and beginning at the right hand, 

proceed thus: 6 times 8 units are 48 1608 

units. The 8 is set in units place, under 268 * 

the figure which produced it, because it 

is units ; and the 4 is carried to the pro- Am. 28408 dols. 
duct of the next figure, because it is the 

same order as that figure. The other figures of the multipli- 
cand are multiplied by 6, and the results set down in a similar 
manner. Next, the product by o tens is o ; we therefore omit it. 
Again, i hundred times 8 units are 8 hundreds. The 8 is set in 
hundreds place, under the figure which produced it, because it is 
hundreds. The other figures of the multiplicand are multiplied 
•by I in the same manner. Finally, adding these partial products 
together, the result, 28408 dollars, is the wTide product required. 

13. When the multiplier has two or more figures, how pro* 
ceed? 

Beginning at the right hand, multiply the multipli- 
cand hy each figure of the multiplier separately, and set 
the first figure of each partial product under the multi- 
plying figure. 



64 MULTIPLICATIOK. 

14. What ]8 meant by partiAl products ? 

They are the several res^ults which arise fipom mQlti- 
plying the multiplicand by the separate figures of the 
multiplier^ and are so called because they a^re parts of 
the whole product. 

15. What is done with the partial products, and why? 

We add them togetJier, because the whole product is 
equal to the sum of all its parts. 





(».) 


(3.) 


(4.) 


(5.) 


(6.) 


Mult, 


37*4 


4103 


5378 


6037 


8734 


By 


25 


34 


46 


57 


78 



16. The preceding principles may be summed up in 
the following 

GENERAL RULE. 

I. Place the multiplier under the multiplicand, units 
under units, tens under tens, etc 

II. When the multiplier has but one figure, beginning 
at the right, multiply each figure of the multiplicand by 
it, and set down the result as in addition, 

in. If the multiplier has two or m^re figures, multiply 
the multiplicand by each figure of the multiplier sepa- 
rately, and set the first figure of each partial product 
under the multiplying figure. 

Finally, the sum of tJie partial products wiU be the 
answer required. 

Proof. — Multiply the multiplier by ths multiplicand; 
if this result agrees with the first, the work is right. 

Note.— This proof is based upon the principle, that the result 
will be the same whichever of the given numbers is taken as the 
multiplicand. (P. 47, Q. $.) 
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EXAMPLES FOR PRACTICE. 

I. Multiply 78 by 43, and proye the operation ? 



Ofibatioh. 








Proof. 


Multiplicand 78 


The 


given multiplier 


4- 


Multiplier 


43 


gt 


* multiplicand 7^ 




234 








34^ 




312 
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The 
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thefirsi 
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21 
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3a 
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(7.) 




(8.) 




(9) 


631420 


507060 




813670 




973848 


158 


249 




365 


- 


1476 



10. There are 24 hours in a day : how many hours £re 
there in 365 days ? 

11. There are 320 rods in a mile: how many rods are 
in 150 miles ? 

12. What will 265 acres of land cost at 87 dollars per 
acre? 

13. What cost 97 melodeons^ at 250 dollars apiece ? 

14. Multiply 43846 by 123. 

15. Multiply 57028 by 321. 

16. Multiply 604326 by 237. 

17. Multiply 673862 by 250. 

18. Multiply 703562 by 304. * 

19. Multiply 570031 by 402. ^ 

20. Multiply 439275 by 425- 
31. Multiply 789426 by 52i« 
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22. What will be the cost of 85 pianos, at 650 dollars 
apiece ? 

23. If a ship sails 115 miles in one day, how far will 
she sail in 198 days ? 

24. If there are 6$ yards in' i piece of cloth, how 
many are there in 268 pieces? 

25. At 320 dollars a yoke, what will 500 yoke of oxen 
^ost ? 

26. What will no wagons cost, at 175 dollars apiece ? 

27. What cost 350 suits of clothes, at 115 dollars 
a suit ? 

28. What cost 1645 saddles, at 75 dollars apiece? 

29. What cost 3250 tons of iron, at 87 dollars a ton ? 

30. What does the President's salary amount to in 8 
years, at 25000 dollars a year ? 

31. What is the expense of furnishing an army of 
1 1500 men with uniforms which cost 57 dollars apiece? 

32. If I ox weighs 1 163 pounds will 100 oxen weigh ? 

33. What cost 465 velvet cloaks, at 129 dollars apiece ? 

34. Whatcost 1567 tonsof lead,at 120 dollars per ton? 

CONTRACTIONS. 

I. When the Multiplier U 10, 100, 1000, etc. 

IT* What is the effect of annexing a cipher to a number ? 
Annexing one cipher to a number multiplies it by 10 ; 
annexing two ciphers multiplies it hy 100, and so on. 

Hemabk. — ^The learner will observe that each cipher annexed 
to a nmnber, removes each preceding fi^re in the nnmber to the 
next higJter order, which has ten times the value of the order from 
which it has been removed. (Pa^e 11, Q. 17.) 

2. What will 10 sofas cost, at 56 dollars apiece? 

Solution.— tAnnexing a cipher to 56 dollars, the result Ji 560 
dollars, which is the cost loi^uired. 
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3. What will 100 acres of land cost, at 75 dollars 
an acre? 

Solution.— Annexing 2 ciphers to 75 dollars, the result is 7500 
dollars, which is the answer required. 

1§. How then do you multiply by 10, 100, 1000, etc. ? 

Annex as many ciphers to the multiplicand as there are 
ciphers in the multiplier y and the result mil be the pro- 
duct. 

4. What is the product of 361 multiplied by 100 ? 

5. Multiply 453 by 100. 

6. Multiply 2045 by looa 

7. Multiply 46208 by 1000. 

8. Multiply 58241 by 1000. 

9. Multiply 326072 by loooo. 

10. Multiply 4007289 by 1 00000. 

11. What cost 10 cows, at 51 dollars apiece ? 

12. At 265 dollars apiece, what will 100 buggies 
come to ? 

13. What cost 100 acres of land, at 205 dollars i)er 
acre? 

14. K I bushel of apples is worth 63 cents, what will 
be the price of 1000 bushels? 

II. When one or both Factors have Ciphers on the right. 

15. If I railroad car costs 2700 dollars, what will 50 
cars cost ? 

Analysis. — ^If i car cost 2700 dollars. Operation. 

50 cars will cost 50 times as much. We 2700 

resolve the multiplicand into the fisLCtors ^. 
27 and 100 ; and the multiplier into 5 and 



10. Now, as the product is the same in Ans, 135^^^ dols. 
whatever order the factors are taken, 

omitting the ciphers on the right of the multiplicand and multi- 
plier, we multiply the significant figures together as before, and 
annex the ciphers omitted to the ppoduct. The result is 135000 d. 
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19. How proceed when one or both fiActois have dphers on 

tho right ? 

Multiply the significant figures together; and to th^ 
result annex as many ciphers as are found an the rigJU 
of both factors. 

(i6.) (17.) (18.) 

Muli, i860 25000 4053 
By 300 • 7 2000 

Prod. 558000 175000 8106000 

19. Multiply 37000 by 31. 

20. Multiply 52300 by 65. 

21. Multiply 42721 by 2000. 

22. Multiply 60045 by 3100. 

23. Multiply 85000 by 2300. 

24. Multiply 375000 by 57000. 

25. Multiply 204200 by 20500. 

26. Multiply 800400 by 600300. 

27. What will 200 acres- of land cost, at 70 dollars 
per acre ? 

28. What cost 21000 bushels of oats^ at 60 cents a 
bushel ? 

29. If a man trayels 120 miles a day, how far can he 
travel in 300 days ? 

30. If I acre produces 50 bushels of com, what will 
3000 acres produce ? 

31. Multiply 25 thousand by 25 hundred. 

32. Multiply two hundred and forty-fiye thousand by 
16 thousand. 

33. Multiply 65 thousand and seventy by 21 thou- 
sand seven hundred. 

34. Multiply one million, one hundred and ten thou* 
sand, by 26 thousand. 
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QUESTIONS FOR REVIEW. 

Obal.~i. K 9 men can bnild a wall in 12 days^ how 
long will it take i man to build it ? 

Analysis. — It will take i man 9 times as long as 9 men, and 
9 times 12 da^s are 108 days. Therefore, it wiU take i man 108 
days. 

2. If a jar of batter will last a family of 8 persons d 
weeks, how long will it last i person ? 

3. Henry can read a book through in 11 days by read- 
ing 6 hours each day: how long will it take him if he 
reads i hour a day ? 

4. If 12 men can frame a house in 8 days, how long 
will it take i man to frame it ? 

5. K I buy 4 barrels of apples at 3 dollars a barrel, 
and 4 barrels of pears at 5 dollars, what will be the cost 
of both ? 

6. A farmer having 15 bushels of wheat, sold 9 bush- 
els at 2 dollars a bushel, and the remainder at 3 dollars 
a bushel: how much did he get for his wheat? 

Written". — i. If it takes 285 laborers 18 months 
to build a railroad, how long would it take i man to 
build it ? 

2. A ship of war has provisions to last a crew of 625 
men 90 days : how long would they last i man ? 

3. If a clerk has 36 dollars a month for the first 4 
months; 48 dollars a month for the next 4; and 60 
dollars a month for the next 4 ; what will he receive for 
the year ? 

4. A man having looo dollars in his pocket, gave 45 
dollars each to 12 poor persons: how much had he left? 

5. If I receive 150 dollars a month, how much shall I 
have at the end of the year, after deducting 28 dollars a 
xbobUi for board? 
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MENTAL EXERCISES. 

JO TxA.cmBBs.— The object of this prelimiiuuy EzerciM is to develop 
Uie idea of ** times,'" as nsed in DivieUm, preparatory to learning the Table. 

1. If I have 9 pencils, how many boys can I supply 
with 3 pencils each ? 

Analysis. — ^If I give one boy 3 pendls, bow many wiU be left ? 

•* Six pencils." 

If I give another boy 3, bow many pencils will be left? 

" Tbree." 

If I give anotber 3, bow many will be left ? " None." 
How many boys have I supplied with 3 pencils? " Three.** 
How many times are 3 pencils contained in 9 pencils? 
"Three times.** 

2. How many peaches, at 2 cents each, can you buy 
for 8 cents ? Show this by counters. 

3. How many oranges, at 4 cents each, can you buy for 
12 cents ? How many times 4 make 12 ? Show this. 

4. In I gallon there are 4 quarts: how many gallons 
are there in 8 quarts? How many times 4 make 8? 
Show this by unit marks. 

5. If a lad earns 5 dollars a week, how long will it take 
him to earn 25 dollars? How many times 5 make 25 ? 
Show this. 

6. At 6 cents an ounce, how many ounces of candy 
can you buy for 18 cents? Show this by unit marks. 

7. How many lambs, at 2 dollars apiece, can be Lad 
for 20 dollars ? Show this. 

8. At 4 dollars a pair, how many pair of boots can I 
buy for 16 dollars? Show this,. 

9. If I have 20 pounds of flour, how many poor per. 
sons can I supply with 5 pounds each ? 
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DIVISION TABLE. 



I is in 


2 is in 


3 IS in 


4 is in 


I, once,* 


2, once. 


3, once. 


4, once. 


2, 2 


4, 2 


6, 2 


8, 2 


3, 3 


6, 3 


9, 3 


12, 3 


4> 4 


8, 4 


12, 4 


16, 4 


5> 5 


10, 5 


15, 5 


20, 5 


6, 6 


12, 6 


18, 6 


24, 6 


7, 7 


14, 7 


21, 7 


28, 7 


8, 8 


16, 8 


24, 8 


32, 8 


9> 9 


18, 9 


27, 9 


36, 9 


lO, lO 


20, 10 


30, 10 


40, 10 


5 is in 


6 is in 


7 is in 


8 is in 


5, once. 


6, once. 


7, once. 


8, once. 


lO, . 2 


12, 2 


14, 2 


16, 2 


^5y 3 


18, 3 


21, 3 


24, 3 


20, 4 


24, 4 


28, 4 


32, 4 


25, S 


30, 5 


35, 5 


40, 5 


30, 6 


36, 6 


42, 6 


48, 6 


35> 7 


42, 7 


49, 7 


56, 7 


40, 8 


48, 8 


56, 8 


64, 8 


' 45, 9 


54, 9 


63, 9 


72, 9 


50, 10 


60, 10 


70, 10 


80, 10 


9 is in 


10 is in 


II is in 


12 is in 


9, once. 


10, once. 


II, once. 


12, once. 


18, 2 


20, 2 


22, 2 


24, 2 


27, 3 


30, 3 


33> 3 


36, 3 


36, 4 


40, 4 


44, 4 


48, 4 


45, 5 


50, 5 


55, 5 


60, 5 


54, 6 


60, 6 


66, 6 


72, 6 


63, 7 


70, 7 


77, 7 


84, 7 


72, 8 


80, 8 


88, 8 


96, 8 


81, 9 


90, 9 


99, 9 


108, 9 


90, 10 


100^ 10 


no, 10 


120, 10 



* After 2, 2, 4, etc., in the second column, "times" is under^ 
stood. 
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DEFINITIONS. 
1. WhatiaDivicdon? 

Division is finding how many times one number 
is contained in another. 

3« What is the nninber to be divided called? 

The Dividend. 

3. The number to divide by? 

The Divisor. 

4* What is the number obtained bj diTision callod? 

The Quotient. 

5« What is the number 10 called ? 

The Memainderl 

When it is said that 3 is contained in 13^ 4 times and 
I over, which is the dividend ? The divisor ? The quo- 
tient? The remainder? 

Remabks. — I. The remainder is always the same denomination 
as the dvoidend; for, it is a part of the dividend not yet divided. 
2. A proper remainder is always less than the divisor. 

6« When the dividend contains orUy one denomination, what 
is the operation called ? 

Simple Division. 

7« How is Division denoted? 

BjQ, short horizontal Mne between two dots (-r), 
called the Sign of divisian. 

§• When placed between two numbers what does it show ? 

It shows that the number before it is to be divided by 
the one after it Thus, 21-7-3, shows that 21 is to be 
divided by 3, and is read "21 divided by 3.'' 

9. How else is division denoted? 

By writing the divisor under the dividend with a 
short line between them ; as ^. 

Eead the following : 9-r 3 = 3; 24-5-4=«=5 -1- 1; 39-f- 
3^10 + 3; 5+4 = 36-^4; ^ = 7; ¥ = 44-3- 
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OBJECTS OF DIVISION. 

1. A lad having 6 cents wishes to bny pears, which 
are 2 cents apiece : how many can he buy? 

AnaIjTSIB. — ^He can baj as many pears 
as there are times 2 cents in 6 cents. The Iuustbatiov. 

object then ib to find how many times 2 ft ff I )|| )|| | )K SI 
is contained in 6 ; and 2 is in 6« 3 times. 

2. A lad has 6 pears, which he wishes to divide equally 

between 2 companions : how many can he give to each ? 

Analysis. — ^The object of this example 
is to divide 6 pears into 2 equal parts, Illubtbatiok. 

Dividing 6 by 2, the quotient is 3, which ft 91 ft | 91 91 ff 
shows that there are 3 pears in each part. 

10. What is the object or office of Division ? 

Its object or office is two/old : First, To find how 

many times one number is contained in another. (Ex. i.) 

Second, To divide a number into eqiuil parts. (Ex. 2.) 

Remark. — ^The two preceding examples are representatives of 
the two classes of problems to which Division is applied. In the 
first class, the divisor and dividend are always of the same denom- 
inatian, and the quotient is times, or an abstract number. 

In the second, the divisor and dividend are of different denom- 
inations, and the qttotient is always of the same denomination as 
the dividend. This class involves the idea of Fractions, and will 
receive farther attention under that branch of the science. 

Note. — ^The process of reasoning in the solution of these two 
classes of examples is somewhat different ; but the practical oper- 
t :ion is the same, viz. : to find how many times one number is con- 
tained in another, which accords with the definition of Division. 

11. How divide a number into ttoo, three, four, etc, equal parts ? 
Divide the number hy 2, 3, 4, 5, etc., respectiyely. 

13. When a thing is divided into 2, 3, 4, etc., equal parts, what 
are the parts called ? 

If divided into two equal parts, the parts are called 
halves; into /Arce, the parts are called ^Air^ ; into /ot/r, 
they are called fourths ; into five, fifths ; etc. 
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13. When a thing is divided into equal parts, from what do 
the parts take their name ? 

From the number of parts into which the thing is 
divided. 

3. What is a half of 10 ? A third of 12 ? A fourth 
of 16? A fifth of 20? A sixth of 30? 

4, What is a seventh of 35 ? An eighth of 56 ? A 
ninth of 45 ? A tenth of 60 ? A twelfth of 84 ? 

SHORT DIVISION. 
MENTAL EXERCISES. 

I.. How many lemons, at 2 cents apiece, can George 
buy for 10 cents? 

Analysis. — Since 2 cents will buy i lemon, 10 cents will buy 
as many lemons as 2 is contained times in 10 ; and 2 is in 10, 5 
times. Therefore, he can buy 5 lemons. 

2. At 4 cents each, how many bananas can you buy 
for 12 cents? 

3. How many yards of tape, at 6 cents a yard, can 
be had for 18 cents ? 

4. At 4 dollars a yard, how many yards of cloth can 
you buy for 28 dollars ? 

5. When the fare on the city railroads is 5 cents a 
ride, how many rides can you take for 30 cents ? 

6. If 3 oranges cost 12 cents, what will i cost ? 

Akalysis. — ^If 3 oranges cost 12 cts., i orange will cost i third 
of 12 ots. ; and i third of 12 cts. is 4 cts. (P. 63, Q. 12.} 

7. If 5 slates cost 60 cents, what will i cost? 

8. A baker divided 28 loaves of bread equally among 
7 beggars : how many loaves did he give to each ? 

9. A grocer sold 9 barrels of flour for 72 dollars: 
wLat \Yas that a barrel ? 
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SLATE EXERCISES. 

When the Divisor is exactly contained in each figure of 

the Dividend. 

I. How many times is 2 contained in 6402 ? 

Analysis. — Write the divisor on the left of the Ofmratiov. 
dividend, with a curve line hetween them, and pro- 2)6402 

ceed thus : 2 is contained in 6, 3 times ; write the 3 . 

under the figure divided, for it is the same order as -^^^^ 3^01 
that figure. Next, 2 is contained in 4, 2 times ; write the 2 under 
the figure divided, for the same reason as before. 2 is contained 
m o, no times ; write a cipher in the quotient. Finally, 2 is in 2, 
I time ; set the i under the figure divided. 

10. How write numbers for division T 
Place the divisor oh tJie left of the diyidend, with a 
curve line between them* 

II. How proceed when the divisor is contained exactly in 
each figure of the dividend ? 

Begin at the left of the dividend, and divide each 

figure hy the divisor ; placing tlie result under the figure 

divided. 

13. What order is each quotient figure ? 

The sanie order as the figure divided. 

Copy and divide the following in like manner: 

(2-) (3.) (4.) (5.) 

3)6393 2)4062 4)8404 5 )50505 

(6.) (7.) (8.) (9.) ' 

4)8084 6)6606 7)7070 8)80808 

MENTAL EXERCISES. 

I. At 4 dollars a head, how many sheep can a man 
buy with 35 dollars, and what will he have left ? 

Analtbis. — ^4 dollars are contained in 35 dollaers 8 times, and 
3 over. Therefore, he can buy S iheep, and have 3 dpUars left. 
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2. How many times is 3 contained in 17, and hoTV 
many over? 

3. In 24 how many times 5, and bow many over? 

4. In 39 how many times 4? 5? 6? 7? 8? 9? 
• 5. How many boxes, each containing 6 quarts, can be 
filled with 40 quarts of blue-berries ? 

6. Horace has ^S marbles, which he wishes to distn 
bute equally among his 3 brothers : how many can he 
give to each ; and how many over ? 

7. How many times 7 in 29, and how many over? 

8. How many times 8 in 57 ? In 63 ? In 74 ? In S^ ? 

SLATE EXERCISES. 

When the Divisor is not contained exactly in each figure of 

the Dividend. 

I. How many barrels of flour, at 5 dollars a barrel, 
can be bought for 157034 dollars ? 

Analysis. — ^As the divisor is not contained in Operation. 
the first figure of the dividend, we m ust find how 5)157034 

many times it is contained in the first two fig- 

nres, which is 3 times, and set the 3 under the -^^^' 3^40oJ 
right hand figure divided. Again, 5 is contained in 7, once and 2 
remainder. Set the i under the figure divided, and prefixing the 
2 remainder mentally to the next figure of the dividend makes 
20. "Now 5 is in 20, 4 times. Set the 4 under the figure divided. 
Next, 5 is not contained in 3, the next figure of the dividend ; we 
therefore put a cipher in the quotient, and prefixing the 3 men- 
tally to the next figure of the dividend, makes 34. Now, 5 is in 
34,6 times and 4 remainder. We set the 6 under the figure 
divided, and as there are no more figures in the dividend, we 
write this last remainder over the divisor, and annex it to the 
quotient. 

13. When the divisor is not contained in the first figure of 
the dividend, how proceed ? 

Find how many times it is contained in the first two 
figures. 
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I'i. When it is npt ooDtiuned in a subsequent figure of the 
dividend, how ? 

Put a ciplier in the quotient, and find how many 
times the divisor is contained in this and the next figure. 
setting the result under the right hand figure divided. 

1 5. When thero is a remainder after dividing a figure, how 7 

Prefix it mentally to the next figure of the dividend, 
and divide this number as before. » 

16. If there is a remainder after dividing the last figure of the 
dividend, what is to be done ? 

Write it over the divisor, and annex it to the quotient ? 

Note. — To prefix signifies to place before; to annex, to place 
after. 

1 7. What are the principles as to the nature of the divisor and 
dividend, the quotient and remainder ? 

ist. The divisor and dividend may be abstract 
or concrete numbers. 

2d. When they are the same denominaiiony the quo- 
tient denotes ti7nes, and is an abstract number. 

3d. When they are different denominations, the quo- 
tient denotes equal parts, and is the satne denomination 
as the dividend. 

4th. The remainder is always the same denomination 
as the dividend ; for, it is an undivided part of it 

18. What is Short Division ? 

8hm*t Divisimi is the method of dividing, when 
the results of the several steps are carried in the mind, 
and the quotient only is set down. 

Copy and divide the following by Short Division : 

(2) . (3-) (4.) (5) 

4)12568 3)60429 6)18728 7)84079 
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19, The preceding principles ma; be Bummed up in 
the following 

RULE FOR SHORT DIVISION. 

I. Place the divisor on the left of the dividend, and 
beginning at the left, divide each figure by it, setting the 
result under the figure divided. 

IL If the divisor is not contained in a figure of the 
dividend, put a cipher in the quotient, and find how 
many times the divisor is contained in this and the next 
figure, setting the result under the right hand figure 
divided. 

IIL If a remainder arises from any figure before the last, 
prefix it mentally to the next figure, and divide as before. 

If from the last, place it over the divisor, and annex 
it to the quotient. 

Proof. — Multiply the divisor and quotient together, 
a)id to the product add the remainder. If the result is 
equal to the dividend, the work is right. 

NoTB. — This proof depends upon the principle, that IHmaian is 
the reverse of MuUtpUeation; the dividend answering to the pro- 
duct, the divisor to one of the factors, and the qiufiient to the o^er. 

EXAMPLES FOR PRACTICE. 

I. At 8 dollars apiece, how many hats can be bought 
•for 23243 dollars ? 

Oferatiov. PHOOl'. 

8)23243 2905 X 8 = 23240 

^ , " . ^ ^« Add the remainder, 3 
Quot. 2905, 3 over. r 

Ans. 2905 hats, and 3 dels over. Dividend 23243 

(2.) (3.) (4.) (5.) 

2)23416 3)34169 4)48016 5)9^5310 
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(6.) (7.) (8.) (9.) 

6)67419 7)75008 8)89619 9)93048 

10. How many barrels of apples^ at 3 dollars a tarrel, 
can yon buy for 846 dollars ? 

11. At 5 dollars apiece^ how many hats can be bonght 
for 2300 dollars ? 

12. At 6 dollars a barrel, how many barrels of flonr 
will 3522 dollars buy ? 

13. At 7 days each, how many weeks in 365 days? 

14. If a man travels 8 miles per hour, how long will 
it take him to travel 1000 miles ? 

15. If I boat will carry 9 persons over a river, how 
many boats will it require to carry 468 persons over? 

16. If a man lays up 12 dollars a week, how long will 
it take him to lay up 288 dollars ? 

17. At II dollars a barrel, how many barrels of cran- 
berries can be bought for 770 dollars? 

18. How many boxes will it require to pack 1530 
pounds of butter, allowing 9 pounds to a box ? 

19. A man left 31265 dollars to be divided equally 
among his 5 children : how much did each receive ? 

20. A grocer sold oranges at 8 dollars a box, and re- 
ceived 22464 doDars: how many boxes did he sell? 

21. If a man has 26436 acres of land, how many acres 
can he give to each of his 12 children ? 

22. A company of 11 men took a prize worth 1 16633 
dollars, which was equally divided among them : what 
did each receive ? 

23. K a ship sails 10 miles an hour, how many hours 
will it be in sailing 25000 miles? 

24. If I stage will sea* 12 passengers, how many stages 
will be required to seat 1500 passengers ? 
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LONG DIVISION. 
I. Divide 22431 by 4, by Long Division. 

Akalysis. — ^Write the divisor on the left 
of the dividend, as in Short Division, and 
proceed thus : Mrgt, the divisor 4 is con- 
tained in 22, 5 times ; set the 5 on the rip:ht 
of the dividend with a curve line between 
them. Second, multiply the divisor by this 
quotient figure, and set the product 20, uuder 
the figure divided, l^hird, subtract the pro- 
duct from the figures divided, and the re- 
mainder is 2. Fourth, bring down and annex 
to the remainder the next figure of the divi- ^ ^.^^ 

dend, making 24 for the next partial divi- 
dend. Divide this partial dividend, and the quotient figure is (x 
Multiply and subtract as before, and the remainder is o. Bring 
down the next figure 3 for a new partial dividend. But the divi- 
sor 4 is not contained in ^ ; we therefore put a cipTier in the quo. 
tient, and bringing down the next figure, we have 31 for a partial 
dividend, which we divide as before. As there are no more figures 
to be divided, we place the last remainder over the divisor, and 
annex it to the quotient. The answer is 5607}. 

Note. — To prevent mistakes, it is customary to place a mark 
under the several figures of the dividend, when brought down. 

20. What is Long Division ? 

Long Division is the method of dividing when 
the results of the several steps and the qtcotient are both. 
Bet down. 

dl. How write numbers for Long Division t 
Place the divisor on the kft of the dividend, and the 
quotient on the right, with a curve line between them. 
23. How many steps in long division t " Four." 
23. The first? 

Find how many times the divisor is contained 
in the fetvest figures on the left of the dividend that will 
contain it. 
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94. The second? 

Multiply the divisor by the quotient figure, and 
Bet the product under the figures divided. 

25. The third ? 

Subtract the product from the figures divided. 

26. The fourth ? 

Annex to the remainder the next figure of the divi 
dend, for a new partial dividend ; then divide as before. 

Remakk. — The quotient figure in Long and in Short Division, 
is the same order as the right hand figure of the partial dividend. 

2. Divide 5463 by 4. Ans, 1365J. 

3. Divide 17382 by 5. 4. Divide 43652 by 6. 

5. At 45 dollars an acre, how much land can be 
bought with 6750 dollars? Ans, 150 acres. 

6. How many suits of clothes, at 6^ dollars a suit, can 
be had for 7686 dollars? Ans. 122 suits. 

27. The preceding principles may be summed up in 
the following 

RULE FOR LONG DIVISION, 

I. Find how many times the divisor is contained in 
the fewest figures on the left of the dividend that will 
contain it, and set the quotient on the right. 

II. Multiply the divisor by this quotient figure, and 
subtract the product from the figures divided. 

ni. To the right of the r&fnainder, bring down the 
next figure of the dividend, and divide as before. 

IV. If the divisor is not contained in a partial divi- 
dend, place a cipher in the quotient, bring down another 
figure, and thus continue the operatioti. 

If there is a remainder after dividing the last figure^ 
tiet it over the divisor, and annex it to the quotient. 
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Notes. — i. Long Division, \& the same in principle as Short, 
The only difference is, in one the reenlts of the sevexui steps are 
carried in the mirvAt and in the other they are 9e% down. 

Short Division is the more expeditious, and should be employed 
when the divisor does not exceed 12. 

2. If the product of the divisor into the figure placed in the 
quotient is greater than the partial dividend, it Is plain the quo- 
tient figure is too large, and therefore must be dindriisFied. 

3. If the remainder is equal to or greater than the divUor, the 
quotient figure is too wiaU, and must be inereasetk 



EXAMPLES FOR PRACTICE. 

1. How many times is 24 contained in 1963 ? 

2. Divide 40369 by 18. 6. Divide 85345 by 53. 

3. Divide 45683 by 21, 7. Divide 906530 by 68. 

4. Divide 614897 by 35. 8. Divide 990046 by 74. 

5. Divide 598061 by 47. 9. Divide 867604 by 84. 

10. Eeqnired the quotient of 9134669 divided by 92. 

11. How many cows, at 35 dollars apiece, can be* 
bought for 7140 dollars? 

12. How mnch land, at 28 dollars per acre, can be 
bought for 5611 dollars. 

•13. K a man earns 45 dollars a month, how long will 
it take him to earn 1620 dollars ? 

14. How many stoves, at 38 dollars each, can be bought 
for 6840 dollars ? 

15. K there is i year in 52 weeks, how many years 
are there in 8202 weeks? 

16. If a man's expenses are 63 dollars a month, how 
long can he live on 5260 dollars? 

17. If a man pay 70 dollars a hogshead for molasses, 
how many hogsheads can Ive buy for 6940 dollars ? 

18. At 87 dollars per yoke, ho\\r many yoke of 0Xe» 
cau b^ bought for 6525 dollars ? 
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To find the Quotient Figure, when the Divisor is large. 

19. Divide 1 245 1 by 382. 

Analysis. — Taking 3 for a trial divisor, it 382 ) 1 245 1(32 

is contained in 12, 4 times. But in multiply- 1 146 

ing the 8 by 4, we have 3 to cany, and 3 added 

to 4 times 3, make i5« whicli is larger than • 991 

the partial dividend 12. Hence, 4 is too large ^64 

for the quotient figure. We therefore place 

3 in the quotient, and proceed as before. siem. 227 

9§« How find the quotient figure, when the divisor is large ? 

Take the first figure of the divisor for a trial divisor^ 
and find how many times it is contained in the first or 
'first two figures of the dividend^ making due allowance 
for carrying the tens of the product of the second figure 
of the divisor into the quotient figure. 

20. Divide 8732409 by 657. 22. 10342675 -^ 3435. 

21. Divide 9753102 by 950. 23. 23046750— 7625. 
^ 24. A certain fort has pro\isioDS sufficient to la£t i 
man 15360 days : how long will it last 256 men ? 

25. The president's salary is 25000 dollars a year: how 
mnch is that per day? 

26. At a certain auction, 498 pictures were sold for 
13944 dollars: what was the average price ? 

CONTRACTIONS. 
I. When the Divisor Is 10, 100, 1000, etc. 

I. At 100 dollars a set, how many sets of fur can be 
bought for 1935 dollars, and how much over ? 

Analysis. — Annexing a cipher to Ofbbatioh. 
a number, multiplies it by 10. (P. i|ooWok«: 
56, Q. 17.) 

Conversely, removing a cipher or Quot. 19, and 35 Rem. 
figure from the right of a number, 

divides it by 10 ; for, each figure in the number is removed one 
place to the right. (P. ii, Q. 17.) 
4 
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In like maimer, catting off ttoo figures from the right of a nmn^ 
ber, divides it by loo ; cutting off three, by looo, etc. 

Now as the divisor is loo, it is only necessary to cut off two 
figures on the right of the dividend : those left, viz., 19, are the 
quotient, and those cut off, viz., 35, the remainder. 

29. How proceed when the divisor is 10, 100, 1000, etc. ? 
From tlie right of the dividend cut off as many figures 

as there are ciphers in the divisor. Tlie figures left toiil 
he the quotient; those cut off, the remainder. 

2. Divide 8564 bf 100, 6. 39467 by loooo. 

3. Divide 46531 by 1000. 7. 272364 by looooo. 

4. Divide 48000 by 1000. 8. 1 000000 by 1 00000. 

5. Divide 4375681 by loooo. 9. 85325764 by loooooo, 

II. When there 81*0 Ciphers on the right of the Divisor. 

10. At 20 dollars apiece, how many bureaus can be 
bought for 3453 dollars ? 

Analysis.— The divisor, 20, is com- Opbbatiow. 

posed of the factors 2 and 10. In the 2|o) 34513 * 

operation, we first divide by 10, by cut- ^ T" 

ting off the right-hand figure of the divi- • / • 3 

dend ; then divide the remaining figures by 2, the other factor 
of the divisor. The. result 172 is the quotient ; and 3, the figure 
cut of^ being annexed to the remainder, forms the true remainder. 

30. How proceed, when there are ciphers on the right of the 
divisor? 

I. Cut off the ciphers on the right of the divisor, and 
as many figures on the right of the dividend. 

11. Divide the remaining part of the dividend by the 
remaining pari of the divisor for the quotient. 

III. Annex the figures cut off to the remainder, and 
(he result will be the true remainder. 

II. Divide 8534 by 20, 14. Divide 23681 by 300. 
12. Divide 12345 by 30. 15. Divide 40642 by 130Q. 
i^. 163045 -T- 1900. 16. 264168 -^ 31000. 
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DRILL FOR RAPID COMBINATIONS. 

To Tbachebs.— These and other drill exercises, shonid be continued but 
a few minates at a time. If spirited and fregpient^ better reeolts will be 
obtained from them, though short, than from scores of examples recited in an 
ind^Sferenti duggi^ manner. 

Oral. — i. To 4 add 8 ; subtract 2 ; multiply by 3 ; 
divide by 5; .add 4; multiply by 3 ; add 10 ; result ? 

2. From 12 subtract 5 ; add 2 ; multiply by 4; divide 
by 6 ; add 5 ; multiply by 3 ; result ? 

3. Multiply 3 by 6 ; add 4 ; subtract 2 ; divide by 5 ; 
multiply by 6 ; add 8 ; divide by 4 ; result ? 

4. Divide 42 by 7 ; multiply by 4 ; subtract 6 ; divide by 
l>y 3 9 fidd 5 ; add 9 ; divide by 5 ; multiply by 1 1 ; result ? 

5. To 14 add 8; take 4; divide by 9; multiply by 8; 
add 8; divide by 8 ; multiply by 9 ; result ? 

6. From 27 take 9; divide by 9; multiply by 9; add 
9; take 7 ; multiply by 2 ; divide by 10; result ? 

7. Multiply 9 by 7; subtract 7 ; divide by 8; add 12 ; 
subti'act 4; divide by 5; multiply by 12; divide by 9; 
add 20 ; divide by 6, multiply by 1 1 ; result ? 

8. Divide 54 by 9 ; multiply by 7 ; subtract 6 ; divide 
by 9 ; multiply by 8 ; add 7 ; subtract 4 ; divide by 7 ; 
add 30; result? 

9. Add 7 to 15; divide by 11; multiply by 9; add 
10; divide by 7 ; multiply by 12; add 11; subtract 4; 
divide by 5 ; multiply by 8 ; result ? 

10. Multiply 8 by 7; subtract 6; divide by 10; mul- 
tiply by 9 ; add 1 1 ; divide by 8 ; 'multiply by 9 ; sub- 
tract 3 ; add 30 ; subtract 7 ; result ? 

Slate. — i. To 36 add 45 ; subtract 37 ; multiply by 6 ; 
divide by 8 ; multiply by 9 ; add 99 ; divide by 9 ; add 
200; result? 

2. From 87 take 33 ; multiply by 7 ; divide by 6 ; add 
233 ; take 48 ; divide by 8 ; multiply by 25 ; result ? 
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3. Multiply 348 by 9; add 556; diyide by 8; multi- 
ply by 48 ; divide by 24; add 545 ; take 378 ; result? 

4. Divide 576 by 24 ; multiply by 35 ; add 1200 ; di- 
vide by 20 ; multiply by 45 ; divide by 9 ; take 375 ; 
add 2375; result? 

5. To 785 add 357; take 571; add 629; divide by 
24; multiply by 64 ; divide by 32 ; add 873 ; take 367 ; 
result? 

6. Prom 3256 take 840 ; divide by 302 ; add 78 ; mul- 
tiply by 56 ; divide by 28 ; add 1575 ; result ? 

7. Multiply 456 by 28; divide by 7; add 256; take 
1200; divide by 44; multiply by 325 ; result? 

QUESTIONS FOR REVIEW. 

Oral. — i. K i man can do a job of work in 72 days, 
how long will it take 9 men to do it? 

Analysis.— 9 men can do 9 days work in i -day : therefore, to 
do 72 days work, it will take tliem as many days aa 9 is con- 
tained times in 72, wliich is 8. Ans, 8 days. 

2. If a barrel of apples will last i person 56 days, how 
long will it last a family of 7 persons ? 

3. How many weeks in 8 times 9 days ? 

4. How many 4-quart cans can be filled from three 
3-quart pails ? 

5. A farmer bought 4 pair of boots, at 5 dollars a pair, 
and paid for them in wheat, at 2 dollars a bushel : how 
many bushels did the boots come to ? 

6. How many times 8 in 7 times 12 ^ 

7. A market-woman sold 6 dozen eggs, at 10 cents a 
dozen, and took her pay in muslin, at 12 cents a yard: 
how many yards did she receive ? 

8. How many 2-gallon meastu^s can be filled from 6 
ten-gallon casks of water ? 
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9. Herbert bongbt 20 marbles at one time^ and 16 at 
auotber ; meantime be lost 1 2 : bow many bad be then ? 

10. K you earn 9 dollars a week, and pay 3 dollars for 
board, and 2 dollars for incidentals, bow much will you 
lay np in 9 weeks ? 

11. In 40 less 12, bow many times 7 ? 

12. A trader bongbt 12 pair of sboes at 2 dollars, and 
6 bats at 5 dollars : bow mucb did be pay for botb ? 

13. Tbree men gave a poor person 75 dollars; one 
gave 30 dollars, and anotber 25 dollars : bow mucb did 
tbe otber give ? 

14. Three lads, counting their money, found A had 
25 cents, B twice as mucb as A, and G as mucb as both 
the others : bow much bad all ? 

Slate. — i. A fort has provisions sufficient to last i 
man 365 days: bow long will it last a company of 73 
men? 

2. Bought 100 bogs, weighing 300 pounds each, at 7 
pents a pound, and sold them at 10 cents a pound: what 
was the profit ? 

3. A grocer bought 15 hogsheads of molasses, at 35 
dollars per hogshead; 151 boxes of oranges, at 6 dollars 
a box ; and 91 sacks of coffee, at 20 dollars a sack ; and 
sold the whole for 4856 dollars : what did he make by 
the operation ? 

4. A fiajmer having 115 dollars, paid 40 dollars for a 
cow, and the remainder for 15 sheep: what did the 
sheep cost him apiece ? 

5. A shoe-dealer sold 87 pair of overshoes, at 2 dollars 
a pair; 110 pair of boots, at 9 dollars a pair; and took 
his pay in coal, at 11 dollars a ton: how much coal 
ought he to receive? 

6. A teacher was engaged at 1260 dollars a year; at 
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the end of 9 months his health failed and he left: how 
much should he receiye ? 

7. A grocer bought 455 barrels of flour for 3185 dol- 
lars; he afterward bought another lot at the same rate 
for 1610 dollars: how many barrels were there in both 
lots; and what did it cost him per barrel ? 

8. A man left 6528 dollars to his wife and 3 children ; 
to the latter he gave 1265 dollars apiece: what was the 
portion of his wife^? 

9. A young man's salary amounted to 1208 dollars a 
year for 3 years; his expenses the first year were 375 
dollars; the second, 420 dollars; and the third, 519 
dollars : how much did he lay up in the 3 years ? 

10. If I earn 1350 dollars a year, and spend 1785 dol- 
lars a year, how much shall I be in debt in 3 years ? 

1 1. What number taken from 25973 4- 8230 will leave 
8768? 

12. What number taken from 41260 — 3281 will leave 
8600? 

13. What number taken from 62135 — 161 2 will leave 
21500 — 2861 ? 

14. If one man can perform a piece of work in 750 
days, how long wiH it take 25 men to do it ? 

15. If a man earns 1645 dollars a year, and his ex- 
penses are 517 dollars a year: how long will it take him 
to lay up 4512 dollars ? 

16. Three lads, talking of their money, the first said 
he had 187 cents; the second said he had as much as 
the first minus 23 cents ; and the third said if he had 
40 cents more, he should have as many as the other 
two : how many cents had the second ? The third ? 

17. Two men being 1950 miles apart, traveled towards 
each other at the rate of 35 and 43 miles a day respec- 
tively: how long before they met? 



^*0 Teachers who prefer to have pcpilB Btady United States Monej before 
CommoB and Decimal Fractions, are referred to p. 143. 

r. What two numbers multiplied together make 6? 

2. What then are the factors of 6 ? (P. 47, Q. 5.) 

3. What are the factors of 10? 

4. What are the factors of 8 ? Of 12 ? 

5. What are the factors of 14 ? Of 15 ? Of 21 ? 

6. Name two factors of 16. Of 18. Of 20. 

7. Name two factors of 24. Of 35. Of 48. 

8. Name two factors of 54, Of 63. Of 72. 

9. Name two factors of 84. Of 96. Of 108. 

DEFINITIONS. 
1. WLat is a Factor ? 

A Factor of a number is one of the numbers, which 
multiplied together, produce that number. (P. 47, Q. 5.) 

3. What is a Composite Number ? 

A Composite Number is the product of two o? 
more factors, each of which is greater than i. Thusy 
when it is said that 3 x 5 = 15, fifteen is a composite 
number, and 3 and 5 are its factors. 

3. What is a Prime Number ? 

A Prime Numher is one which cannot be pro- 
duced by multiplying any two numbers together, except 
2 unit and itself. 

4. What are Prime Factors ? 

The P^*i'me Factors of a number are the prime 
numbers which, multiplied together, produce that 
number. 

5. What is an Odd Number? 

An Odd Ninnher is one which cannot be divided 
by 2, without a remainder ; as, i, 3, 5, 7, etc. 
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0. What is an Even Number? 

An Even Narriber is one which can be divided bj 
2, without a remainder; as, 2, 4, 6, 8, etc. 

Note. — ^AU even nnmbers except 2 are composite numbers. 
7. What is meant bj Factoring a number ? 

Factoring a Number is finding two or more 
factors which multipUed together,produce that number- 

MENTAL EXERCISES. 

r. Name the odd numbers under 30. 

2. Name the even numbers under 30. 

3. Name all the composite numbers under 30. 

4. Name all the prime numbers under 30. 

5. What are the prime factors of 30 ? 

ANAiiYSis.; — Bj inspection we perceive that 30 is divisible by 
the prime number 2, giving the factors 2 and 15. Again, dividing 
15 by 3 we have the factors 3 and 5, both of whicli are prime 
Therefore, 2, 3, and 5, are the prime factors required. 

6. What are tiic prime factors of 12? 15? 18? 

7. What are the prime factors of 20 ? 28 ? 30 ? 

8. What are the prime factors of 35 ? • 40 ? 42 ? 

SLATE EXERCISES., 

1. What are the prime factors of 105 ? 

Analysis. — Dividing 105 Opebatiok. 

by the prime number 3, we ist divisor, 3 
have the factors 3 and 35. 2d '* K 

Again, dividing the ist quo- ^ cc ^ 

tient 35, by the prime number 
5, we have the factors 5 and j o J / 
7. PinaUy, dividing the 2d quotient 7 by 7, we have 7 and i. 
But the divisors 3, 5, and 7 are all prime numbers, and tbereforo 
arc the prime factors required. 



105, given. 

35, ist quot 
7, 2d « 
1,3d " 
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8* How is a composite number resolved into prime factors f 

Divide the given number by any prime number tJuU 

mil divide it without a remainder. Again, divide this 

quotient by a prime number, and so on till the qtu>tient 

is I. The several divisors are tlie prime factors required. 

Note. — ^The least dwisor of every number is a prime fadtor*, 
hence, to avoid mistakes, it is advisable for beginners to take for 
the divisor, the Uast number that will divide the several dividends 

■ 

wUlwvi a remainder. 

Find the prime factors of the following numbers : 

2. 42. 6. I CO. 10. 200. 14. 625. 

3. 48. 7- 125. II. 256. 15. 1000. 

4. 60. 8. 132. 12. 325. 16. 1728. 

5. 72. 9. 175. 13. 450. 17. 1872. 



CANCELLATION. 



1. What is the quotient of 3x3x5 divided by 3 x 5 ? 

Analysis. — 3 x 3 x 5=45, and 3 x 5=15 ; now 45-*-i5=3. But 
it will he seen by inspection that the factors 3 and 5 are common 
tc the dividend and the divisor. If we cancel or cross out the 3 
in each, we have 3 x 5+5, or 15-^-5, which equals 3, the same as 
before. Again, if we cancel or cross out the 5 in each, we have 
3+1, which equals 3, as before. 

Note. — ^To caned a factor of a number means to erase or r^et it 

2. What is the quotient of2X3X7-=-2X3X5? 

SOLunOK. — Cancelling the common factors 2 and 3, we have 
j'^S=iiAns. 

1. What is the effect of cancelling a factor from a number? 

It divides the number by that factor. 
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10* What is Cancellation? 

• « 

Cancellation is the method of abbreviating operO' 

tions by rejecting eqtbdl factors from the divisor and 

lividend. 

Remabk. — ^When the foAAor cancelled is equal to the number 
itself, I is always left in its place ; for, dividing a number by It9e1i^ 
the quotient is i. When the i stands in the dividend, it n^ost 
be retained ; when in the divisor, it may be disregarded. 

3. What is the quotient of 2 x 5 x 7—2 x 3 x*; ? 

Analysis. — Writing the OncBATioar. 

divisor under the dividend, i I 

and cancelling the factors 2 l X5X^ __ i X5X l _, 

and 7, which are common to 21 x 3 X % 1x3x1 ^' 

both, we have i x 5 x i-m x 3 i i 

X I. Now the product of i x 
5 X 1=5, that of I X 3 X 1=3, and 5-h3=iJ An%. 

11. What is the rule for Cancellation? 

Cancel all the factors common to the divisor and divi- 
dendy and divide the product of those remaining in tki 
dividend by the product of those remaining in the divisor* 

4. What is the quotient of 77 divided by 21 ? 

Solution. — ^By inspection, we per- Ofbbatiok. 

'ceive that 7 is a factor common to the "^^ u 

divisor and the dividend. Cancelling ^ ~r"=i^"="3? ^^^ 33 
this factor, we have V* ^^ 3 J* -^^*- 

Perform the following divisions by cancellation. 

5. 4x5 X7-T-5 X4X3. 8. 28X 13X ii-T-ii X 13x7* 

6. 7 X 3 X II -5-8 X 3 X 7. 9. 63 X 39 X 2-f- 13 X 9 X 3. 

7. 23x5x9-^5 X7X9. 10. 96x7 X 11-7-12 x8x7. 

1 1. How many yards of cloth, at 8 dollars a yard, can 
be bought for 25 pair of boots, at 4 dollars a pair ? 

12. How many barrels of flour, at 7 dollars a barrel, 
must be given for 18 tons of hay, at 14 dollars a ton ? 

13. How long must a man work, at 3 dollars a day 
to pay his rent for a year, at 11 dollars a month ? 
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MENTAL EXERCISES. 

1. What will divide 9 and 15 without a remainder? 

2. What will divide 14 and 24 without a remainder? 

3. What will divide 16 and 20 without a remainder ? 

4. What will divide 42 and 18 without a remainder ? 

5. What is the greatest divisor of 18 and 27 ? 
6* What is the greatest divisor of 12 and 36 ? 

DEFINITIONS. 
19. What is a Common Diyisor? 

A Common Divisor is a number which will 
Jivide two or more numbers without a remainder. 

13* What is the Greatest Common Divisor? 

The Greatest Common Divisor of two or 

more numbers, is the greatest number that will divide 
each of them without a remainder. 

Reuahes. — I. A common divisor of two or more numbers is 
always a common factor of those nombers ; and the greaiett com- 
mon divisor of them is their greatest common factor. 

2. A c&TMfnon divisor is often called a common m^easure, 

3, The greatest common divisor of two or more nmnbers is 
equal to the product of all the prime factors common to those 
numbers. 

I. What is the greatest common divisor of 16 and 28 ? 

1st Method. — ^Dividing the greater by Ist Opbbatiok. 

the less, the quotient is i, and 12 remain- 16 ) 28 ( i 

der. Again, dividing the first divisor by 16 

the first remainder 12, the quotient isi, i2^l6fi 

and 4 remainder. Next, dividing the see- j ^ 

and divisor by the second remainder 4, the — 

quotient is 3, and o remainder. The last 4)^2(3 

divisor 4, is the greatest common divisor. ^ 
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2d Method. — Setting the numbers in a hot- sd Ofhultioh. 

vtontal line, divide by any prime number, as £, 2 ) i6 28 

that will divide each of them without a remain- "TT 

der, and set the quotients under the correspond- ' Z 

ing numbers. Dividing each of these quotients 4 7 

by 2 again, the new quotients 4 and 7 have no Ans. 2 X 2=4. 
common factor. Hence, the product of the 
common divisors 2 into 2, or 4, is the greatest common divisor. 

14* How find the greatest common divisor of two or more 
numbers? 

Divide tlie greater number by the less, the first divisor 
by the first remaindery the second divisor by the second 
remainder y and so on until the remainder is nothing ; 
the last divisor will be the greatest common divisor. 

Or, write the numbers in a horizontal line,, and divide 
by any prime number that will divide each without a 
remainder; setting the quotients in a line below. 

Divide these quotients as before, and thus proceed, tiU 
no number can be found that mil divide ail the quotients 
without a remainder. The product of all the divisors 
will be the greatest comrmn divisor. 

Notes. — i. If there are more than tvio numbers, and the first 
method is used, first find the greatest common divisor of two of 
them, then of this divisor and a third number, and so on, until all 
the numbers have been used. 

2. When there are fhree or mcyre numbers, the second method 
has the advantage both in simplicity and faciUty of application. ^ 

SLATE EXERCISES. 

2. Eeqnired the greatest com. divisor of 15, 45, and 60 ? 

Solution. — ^Divide the given numbers by 3)15 45 60 

3, and the quotients thence arising by 5 ; ~r ' 

the next quotients, i, 3, and 4, have no com- ^ ^^ ^ 

roon factor. Hence, the product of 3 into 5, 134 

or 15, is the answer. 2x5=15, Ans. 
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Find the greatest common divisor of the following 
numbers : 

2. 27 and 36. 8. 120 and 148. 

3. 32 and 48. 9. 256 and 512. 

4. 45 and 60. 10. 369 84^ and io8« 

5. 72 and 24. II. 45, 60, and 135. 

6. 75 and 105. 12. 30, 75^ and 225. 

7. 81 and 108. 13. 489 1449 and 288. 

14. What is the greatest number by which 128, 160, 
and 192 can be exactly divided ? 

15. What is the longest pole by which 108, 132, and 
144 feet can be exactly measured ? 

16. A shopkeeper has three balls of twine^ containing 
120^ 100^ and 200 yards, which he wishes to cut into 
kite-lines of equal length : what is the greatest length 
he can make them^ 



COMMON MULTIPLES. 



MENTAL EXERCISES. 

1. WHat numbers under 12 can be divided by 2 with- 
out a remainder ? 

2. By what numbers can 12 be exactly divided? 

3. What numbers under 20 can be exactly divided 

by 4? 

4. By what numbers can 15 be exactly divided ? 

5. By how many numbers can 18 be exactly divided? 

6. By what numbers can 24 be exactly divided ? 

7. By what two factors can 33 be exactly divided ? 

8. By what two factors can 35 be exactly divided ? 

9. What 4 numbers will exactly divide 42 ? 

10. Name two numbers that can be exactly divided 
by 4, 5, and 6. 
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DEFINITIONS. 
15. Wliat is a Multiple ? 

A Multiple is a number which can be divided by 
another number without a remainder. 

16* What is a Cominoii Multiple? 

A Common Multiple is a number which can be 
divided by ttoo or more numbers without a remainder* 
Thus^ 15 is a common multiple of 3 and 5. 

RwMARK. — ^A common multiple of two or more numbeis, con- 
tains cUl the prime factore of those numbers. 

17* What is the Least Com. Multiple of two or more numbers ? 

The Least Common Multiple of two or more 
numbers^ is the least number which can be divided by 
each of them without a remainder. Thus, 12 is the 
least common multiple of 2, 3, and 4« 

I. What is the least com. multiple of 12^ 18^ and 21 ? 

1st Mkthod. — Writing the numbers ist Ofshatiov. 

in a hbrizontal line, we divide bj any 3)12 18 21 

prime number 3, which will divide two 

or more of them without a remain- 2)4 6 7 

del, and set the quotients in the line "^ I ~I 

below. Again, dividing these quotients _ 

by the prime number 2, which will di- ^ 3 7—5 

vide two of them without a remainder, we set the quotients and 
undivided number 7 in a line below as before. As the numbers 
2, 3, and 7, are prime factors, the division can be carried no fur- 
ther. Finally, the continued product of the divisors and numbers 
in the last line, 3X2X2X3X 7=252, is the least com multiple. 

2d Method, r- Resolve the given to Opkhaxioh. 

numbers into their prime factors, asin 12 = 2x2x3 

the margin. But we have seen that a 1 8=2 X S X 3 

common multiple of two or more num- 2 1 =S x 7 

hers contains aU the prime factors of ^^ ^^ ^^ ^^ ^ ^^« 
A.X. 1. TT IX _x X . 2x2x3x3x7 = 252 

those numbers. Hence, it must contain u ^ # ^ 

the prime &ctors of 12. which are 2x2x3; we therefore retain 

these fiEUStors. Again, it must contain the prime &ctors of 18, 
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wliich are 2x3x3. But we already have two 2s and one 3 ; we 
m&j therefore cancel the 2, and one of the 38, retaining the other 
3. Finally, it must contain the factors of 21, which are 3x7. 
But since we have retained two 38, we may cancel this 3, and re- 
tain the 7. The continued product of the uncariceUed factors 
2X2X3X3X 7=252, the same as before. 

1§. How find the least common multiple of two or mon 
numbers? 

Write the numbers in a horizontal line, and divide hy 
any prime number that will divide two or nwre of them 
without a remainder, placing the qtcotients and numbers 
undivided in a line below. 

Next divide this line as before, and thus proceed till no 
two numbers are divisible by any number greater than i. 
Tlie continued product of the divisors and numbers in tJie 
last line will be the answer. 

Or, resolve the given ?iumbers into their prime factors ; 
multiply these factors together, taking each the greatest 
number of times it occurs in either of the given numbers, 
and the product will be the answer. 

Remake. — ^Both of these methods are based upon the principle, 
that the least common multiple of two or more numbers is the 
least number which contains aU their prime factors, each fiictor 
being taken as many times as it occurs in either of the given num- 
bers. 



SLATE EXERCISES. 

Find the least common multiple of the following: 

2. 4, 8, 12. 8. 395 52,.i3- 

3. 16, t2, 24. 9. 81, 108, 72. 

4. 15, 30, 45. 10. 24, 12, 48, 60. 

5. 36, 48, 84. II. 14, 42, 28, 56. 

6. 40? 45> 75- 12- 54> 81, 96, 120. 

7. 20, 60, 55. 13. 72, 144, 288, 432. 



FRACTIONS. 



INTRODUCTORY EXERCISES. 

To TsACHBBS.— The object 6f tMs Exercise is to deyelop the Idea of 
I^-aciianal partt. The best way to secare this end is, to let beginners divide 
some object, as a sheet of paper, or an apple, into halves^ thirds, fourths, 
etc. ; then pnt the parts together and form the whole again. 

1. If yon divide a sheet of paper into two equal parts, 
what is each part called ? 

One half. 

2. Draw a line an inch long npon your slate or black- 
board, and divide it into halves. 

3. If yon divide an apple into three equal parts, what 
is one of the parts called ? 

One third. 

4. Two of the parts ? 
Ihvo thirds. 

5. Into how many halves can you divide an apple? 
Into how many thirds f 

6. Draw a line a foot long, and divide it into halves. 
Into thirds. 

7. How many thirds make a whole one ? 

8. If a sheet of paper is divided into f(mr equal parts, 
what is one of the parts called ? 

A Fourth, or quarter. 
\ 9. What are two of the parts called? Three of the 
^arts ? How many fourths in a whole sheet ? 
I 10. When a thing is divided in five equal parts, what 
are the parts called ? 

Fifths. 

II. When a thing is divided in six equal parts, what 
are the parts called ? If divided in seven, what ? Into 
eight, what ? Into nine, what ? Into ten, what ? Into 
twenty, what ? Into fifty, what ? 
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12. Which are greater, halyes or thirds ? Thirds or 
fourths? Sixths or fifths ? Tenths or eighths ? 

DEFINITIONS. 
1. What is an Integer ? 

An Integer is a number which contains one or more 
entire units only ; as i, 3, 5, 8, 12, etc. 

d. What is a Fraction? 

A Fraction is one or more of the equal parts into 
which a unit is divided. 

3. What is meant by one-half ? 

One of the two eqtcal parts into which a unit is 
divided. 

What is meant by a third ? Two thirds ? A fourth ? 
Fifth? Seventh? Tenth? 

4. From what do these parts take their name ? 

The Number of equal parts into which the 
unit or thing is divided. 

5* Upon what does their valae depend ? 

First. Upon the magnitude of the unit or tiling 
divided. 

Second. TJpon the number of parts into which 
it is divided. 

ninstrate these two points : 

ist. If a iarge and a smaU sheet of paper are each divided into 
Aalves, thirds, fotirths, etc., it is plain that the parts of the farmer 
will be larger than the corresponding parts of the latter. 

2d. If one of two equal sheets of paper is divided into two equal 
parts, and the other into four, the parts of the first will be twice 
as la/rge as those of the second ; if one is divided into two equal 
parts, the other into six, one part of the first will be equal to 
three of the second, etc. Hence, 

Note. — i. A half)B twice as large as Sk fourth, three times as large 
as a sixth, four times as large as an eighth, etc. ; and gf^nerally. 



90 FRACTIONS. 

2. The greater the number of equal parts into which the unit 
is divided, the Use will be the foalue of each part. Conversely, 

3. The less the number of equal parts, the greater will be the 
value of each part. 

FINDING FRACTIONAL PARTS. 

1. What is I half of 10 dollars ? 

Akaltbis. — ^If 10 dollars are divided into two equal parts, one o. 
these parts is 5 dollars. Therefore, &c. (P. 63, Q. 11.) 

2. What is I half of 8 peaches ? 

3. What is a third of 9 ? Of 15 ? Of 18 ? Of 24 ? 

4. What is a fourth of 12 ? Of 16 ? Of 28? Of 40? 

5. What is a fifth of 20 ? Of 45? Of 35? Of 60? 

6. What is an eighth of 32 ? Of 56 ? Of 64? Of 72 ? 

7. What is 2 thirds of 18 yards ? 

Analysis. — 2 thirds are twice i third ; now i third of 18 yards 
is 6 yards, and 2 times 6 yards are 12 yarda Therefore, etc. 

8. What is 3 fourths of 32 ? 

9. What is 3 eighths of 48 ? 

10. What is 4 fifths of 35 ? 

11. What is 7 tenths of 60 ? 



NOTATION OF FRACTIONS, 

6. Into what two dosses are fractions divided ? 

Into Comtnon and Decimal* 

7. What is a Common Fraction ? 

A Common Fraction is one in which the unit 
is divided into any number of equal parts. 
8* How are common fractions usually expressed ? 

By Figures written above and below a line, called 
the numerator and denominator; as, f , J, A- 
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O* Where is the Denominator placed, and wliat does it show ¥ 

The Denominator is written hehm the line, and 
shows into liow many equal parts the unit is divided. 
10. Where the Numerator, and what does it show ? 

The Numerator is written above the line, and 
shows how many parts are expressed by the fraction. 

Notes.— i. The denominator is so called becaose it name* the 
parts ; as, halves, thirds, etc. 

2. The nmnerator is so called because it numbers the parts 
ta.ken. Thus, in the fraction }, 3 is the denominator, and shows 
that the imit is divided into 3 equal parts ; 2 is the numerator, 
and shows that 2 of the parts are taken. 

11* What are the Terms of a fraction? 

The Terms of a Fraction are the Numerator and 
Denominator. 

WRITTEN EXERCISES. 

1. How express one-half, one-third, three-fourths, etc., 
by figures ? Ans. J, ^, f . 

Write the following fractions in figures: 

2. Two thirds. 9. Ten twelfths. 

3. Four fifths. 10. Eight twenty-thirds. 

4. Three sevenths. 11. Nine thirty-firsts. 

5. Seven eighths. 12. Twenty-three fortieths. 

6. Five ninths. 13. Nineteen seventy-fifths. 

7. Seven thirds. 14. Seventy-four hundredths. 

8. Four fourths. 15. Ninety-nine thousandths. 

Copy and read the following: 

. 16.' f 21. ^. 26. f|. 31. m. 

17- A- 22. 1^. 27. ^. 32. |f|. 

i8- A- 23. if. 28. V. 33- 1^. 

19. ^. 24. ^. 29. ^. 34. IfJ. 

20. T^. 25. i^. 30. V-- 35- iWff- 
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DEFINITIONS. 
13* Into what are common fractions divided? 

Into proper^ improper, simple, compound, complex f roc* 
iionsy and mixed numbers. 

13. Explain each. 

A ^Proper Fraction is one whose numerator is 
hss than the denominator ; as, \, |. 

An Improper Frdction is one whose numerator 
equals or exceeds the denominator; as, f, |. 

A Simple Frciction is one having hut one numer- 
ator and one denominator, each of which is a whole 
number, and may he proper or improper; as, |, J. 

A Compound Fruction is a fraction of a frac- 
tion ; as I of f. 

A Complex Fractiori is one which has a frac- 
tional numerator, and an integral denominator: as, 

3' 4" 
A Mixed Number is a whole number and a /ror- 

tion expressed together ; as, 5f , 34ii. 

1. What kind of fractions are f , |, and | ? Why ? 

2. What kind are | and | ? f and % ? Why ? 

3. What kind axe 1 of f ? fof|? Why? 

4. What do you call 4^, yf , 9J ? Why ? 

5. What do you caU ^, i? Why? 

4 5 

14. What is the value of a fraction ? 

The Value of a Fraction is the quotient of the 
numerator divided by the denominator. Thus, the 
value of I half Is 1-T-2; of 2 thirds, is 2-^3; of 4 
fourths, is 4 -7-4, or I ; of 6 thirds, is 6-7-3, or 2, etc 

* See New Practical Aritlimetic, Bern. p. xoi. 
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GENERAL PRINCIPLES OF FRACTIONS. 

15. What are Bome of the prindples upon which the opera- 
tions in fractions depend ? 

L Multiplying the numerator by any number^ muUir 
plies the fraction by that number. 

IL Dividing the numerator^ divides the fraction. 

IIL Multiplying the denominator, divides the frao^ 
tion. 

TV. Dividing the denominator^ multiplies the fraction^ 

V. Multiplying or dividing both the numerator and 
denominator by the same nun^fer, does not alter the vahie 
of the fraction. 

REDUCTION OF FRACTIONS. 
MENTAL EXERCISES. 

1. If I divide an apple into halves^ how can I express 
one of these parts by figures ? 

By \. (The pupil writes it upon the blackboard.) 

2. K you multiply both terms of J by 2, what will it 
become ? 

It will become f . 

3. If you multiply both terms of ^ by 3, 4, 5, etc., what ? 
It will become f , f , -^j -^, and so on. 

4. How many fourths in i? 
Two fourths. 

5. How many sixths in i ? How many eighths ? 
How many tenths ? Twelfths ? 

6. If you multiply both terms of | by 2, what will it 
become? 

It will become f . 

7. If you multiply both terms of i by 3, 4, 5, etc., 
what will it become ? 

It will become |^, -j^, ^, etc. 



94 BEDUOTION OF 

8. How many thirds in f ? In A? A? i*? 

9. If I divide an orange into 4 equal parts, bow can I 
express one-half of these parts by figures ? 

By J. (The pupil writes it upon the blackboard.) 

10. K you divide both terms of J by 2, what will it 
become ? 

It will become ■}. 

11. To how many halves are f equal ? ^i -fjt 

12. To how many thirds are i equal ? ^ ? ^j? 

13. How many fourths equal f ? -^ ? H? 

DEFINITIONS. 
16. What i8 Reduction of Fractumsf 

Medtiction of Ftactions is changing the terms, 
without altering the value of the fractions. 

. 17* What is meant bj reducing a fraction to A^A^ terms? 

It is changing iU numerator and denominator to 
larger numberSy without altering its value. 
IS. What \}j reducing a fraction to lov)er terms ? 

It is changing its numerator and denominator to 
sfnaller numberSy without tdtering its value. 

19. What is the principle upon which these changes are made ? 

The principle that multiplying or dividing both 
he numerator and denominator by the same number 
iocs not alter the value of the fraction. (P. 93, Pr. V.) 

CASE I.v^ 
To reduce a Fraction to higher terms. 

I. Eeduce f to twentieths. 

Akaltsis. — ^The required denominator 20» OvERMncm, 

contains 5, the given denominator, 4 times. 20-l-5=4. 

Bat if both terms of a fraction are multiplied 3x4 

by the same number, its value is not altered, ex A ^^ ' -^WA 
Therefore, multiplying both terms of J by 4, 
we have i =i§, the fraction required. (P. 93, Prin.. V.) 
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90. How reduce a fractdoii to higher temus? 

Multiply both terms of the fraction by such a number 
as wiU make the given denominator equal to the required 
denominator. 

Note. — The midUpUer is found hj dMding the propo§ed d& 
nominator by the given denominator. 

2. Beduoe f to thirtieths. 

3. Reduce f to fortieths. 

4. Bednoe ^ to sixty-thirds; 

5. Bednce ^ to fiffy-fiffchs. 

6. Bedace ^ to seventy-fifths. 

7. Beduce -^ to seventy-sixths. 

8. Bednce JJ to one-hnndred-and-thirty-fifths. 

9. Bedace ^ to two-hnndred-and-sixty-eighths. 
io» Beduce ^^ to one-thousandths. 

CASE II. 
To reduce a Fraction to lower fermt, 

11. To how many tenths are H equal ? 

Analysis. — The given denominator 20 OnBATiaxr. 

contains 10, the required denominator, 2 20-r-lo=2. 

times. But, if both terms of a fraction are i2-f-2 
divided by the same number, its valuQ is ^_ . ^="A> -^'W. 
not altered ; therefore, dividing both terms 
of H by 2, it becomes -ft, the fraction required. (P. 93, Prin. V.) 

31 • How is a fraction reduced to lower terms ? 

Divide both terms by such a number as will make the 
fiven denominator equal to the required denominator. 

12. Beduce -^ to fourths. 17. Beduce ^ to fifths. 

13. Beduce ^ to thirds. 18. Beduce H to ninths. 

14. Beduce -fV to eighths. 19. Beduoe f| to sixths. 

15. Beduce ^ to sixths. 20. Beduce ^ to eighths. 

16. Bednce H to fourths. 2 1. Beduce ^ to twelfths. 
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CASE III. 

To reduce a Fraction to its lowest terms. 

33. What are the lowett teims of a fraction ? 

The Lowest Terms of a fraction are the smaHesf 
numbers in which its numerator and denominator can 
be expressed. 

1. What are the lowest terms to which H can be 
reduced ? 

Akaltsis.— :Dividiiig both terms of a frac- ibt OFSBATi<nr. 
tion by the same number, does not alter its 2 ) {^=4 and 
value. (Prin. V.) Now if we divide both 2)4=4 AnSm 
terms of || by 2, we have f . Again, dividing 
both terms of the new fraction f by 2, the result is }, wjiich are 
the lowest terms in which \i can be expressed. 

Or, we may divide both terms of the frac- to OFsiiATioir. 
tion by their greatest common divisor, which 4) W=i, Ans* 
is 4, and obtain the same resnlt. (P. 84, Q. 14.) 

33. How reduce a fraction to its Unoegt terms? 

Divide the numerator and denomifiator (xyntinttally hy 
any numier that wiU divide both without a remainder, 
until no number greater than i tvill divide them. 

Or,, divide both terms of the fraction by their greatest 
common divisor* (P. 84, Q. 14.) 

2, What are the lowest terms to which H can be re- 
duced ? Ans. f . 

Beduce the following fractions to their lowest terms: 



3» tS* 


9. ^. 


IS- a- 


". -ftV. 


4.U- 


10. it- 


16. T%V- 


"•ttf. 


s. M. 


I i. f f 


17. m 


's-m- 


6-1*. 


"• -ftV- , 


I8-1^- 


24. itt. 


7. H. 


13- T*^- 


19- ^. 


's-m- 


?-M- 


14. m- 


20- T%- 


26- 1^ 
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CASE IV. 

To reduce an Improper Fraction to a Whole or Mixed 

Number, 

1. In 7 half dimes, how many whole dimes ? 

Analysis. — Since in 2 halves there is i whole dime, in 7 halves 
there are as many dimes as 2 is contained times in 7, which is 3 
and I half over, or 3^ times. Therefore, in 7 half dimes there are 
3^ dimes. 

2. In 10 half dollars, how many dollars ? 

3. To what whole number is V^ equal ? 

4. To what mixed number is ^ equal ? 

5. Eeduce ^ to a whole or mixed number. 

6. Beduce ^ to a whole or mixed number. 

SLATE EXERCISES. 

1. Eeduce -^ to a whole or mixed number. 

ANALTSTS.-^Since in 3 thirds there is a anit, or one, OpxRAnoir. 

in 25 thirds there are as many units as 3 is contained 3)25 

times in 25. Dividing the numerator 25 by the de- 

nominator 3, the quotient is 8 and i over, or SJ. Ans, o^ 
Therefore, V = 8^. 

24. How reduce an impraper fraction to a wJicle or mixed 
number? ' 

Divide the numerator hy th£ denominator^ and tlie 
quotient will be the number required. 

Eeduce the following to whole or mixed numbers : ; 

2. ^. 6. Y. 10. ^. 14. W- 

3. V-. 7.^. II. w. 15. w. 

4. ^. • 8. J^. 12. W. 16. W/. 

5. V. 9. w. 13. w. 17. w^^-. 

18. How many sheets of paper shall I require, to give 
5 pupils half a sheet apiece ? 

19. A man meeting 15 beggars, gave each a quarter 
of a dollar : how many dollars did he give to all ? 

5 
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CASE V. 



To reduoe a Whole or Mixed Number to an Improper 

Fraction. 

1. How many halves in 2 pears ? 

AnaIjTBIS. — In I pear there are 2 halves ; Uieiefore, in 2 pears 
there are 2 times 2 halves, which are 4 halve& 

2. How many halves in 3 whole ones ? In 4 ? In 5 ? 

3. In 5 how many thirds ? In 6 ? In 7 ? In 10 ? 

4. How many fourths in 5? In 7? Inn? Ini2? 

5. How many fifths in 8 ? In 9 ? In 1 2 ? 

6. How many tenths in 7 ? In 9 ? In 10 ? 

7. How many thirds in 4f ? 

Analysts. — Since in i there are 3 thirds, in 4 there must be 
3 times 4, or 12 thirds, and 2 thirds are 14 thirds. Therefore, in 
4^ there are V^. 

8. How many fourths in 5 J ? In 6|: ? 

9. How many sevenths in 5^ ? In 6f ? In 8f ? 

10. Eeduce 8|^ to an improper fraction. 

11. Beduee io|^ to an improper fraction. 

12. Beduee 12^ to an improper fraction. 

SLATE EXERCISES, , 

1. Beduee 17 to fifths. 

Analysis. — Since there are 5 fifths in a nnit, Ona^iixm, 

there must be 5 times as many fifths in a num- 17 X 5 ~^S* 
ber as there are units in that number; and 5 Ans* ^» 
times 17 are 85. Therefore, i7=¥. 

2. Beduee 13^ to an improper fraction; that is, to 
fifths. 

Analysis. — Reasoning as before, in 13 units there 13^ 

are 5 times 13, or 65 fifths, and 4 fifths are 69 fifths. . c 

We therefore multiply the whole number 13, by the 

denominator 5, and adding the 4 fifths to the product, 69 

we have V. jlns. ^^. 



FBACTI0N8. 99 

35. How redniQis a vihdle or mioBed nnmber to an improper 
fraction? 

Multiply the whole number by the given denominator ; 
to the product add the numerator, and place the eum over 
the denominator. 

NoTB. — ^A tohole nttmber may be reduced to an improx)er frac- 
tioD, by making i its denominator. Thus, 3=^ ; for mtdtvplying 
or dividing a number by i, does not alter its valua 

3. Eeduce 25 to thirds. 5. Eeduce 31 to fourths. 

4. Bednce 43 to fifths. 6. Seduce 65 to sevenths. 

Eeduce the following to improper factions: 
7. I if. 12. 564. 17. 100^. 22. 1000^. 



3. 14*. 


13- 68f. 


18. 117A. 


23. io64f 


9. i7i. 


14. SpT^y. 


19- 245^. 


24. 2207f. 


10. 31^. 


15- 73A- 


20. 43^-^' 


25- 3046!. 


II. 44f 


16. 97t%^. 


21- 507:^. 


26. 5 23 1 A- 



27. A gentleman having 25f dollars, divided it equally 
among a company of beggars, giving each i fourth of a 
dollar: how many were there in the company ? 

CASE VI. 
To reduce a Compound Fractionto a Simple one, 

1. To what is f of ^ equal ? 

Analysis. — J of i is eqnal to iV ; for multiply- Ofbbation. 
ing the denominator divides the fraction. Now, ^ of ^=-]^. 
if i of i is 1^, 2 thirds will be twice as much, and 
2 times f^K are 1^. In the operation, toe multiply the numerators 
togetJierfor the iwu> numerator, and ths denominators together for 
the new denominator, 

2. Eeduce | of J to a simple fraction? 
Solution.— i x i= ft, or -,'0, Ans, 

3. Eeduce ^ of f of f to ia simple fraction. 
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4. Beduoe ^ of | of f to a simple fraction. 

Analysis. — We have seen that Ofbbation. 

dividing the nnmerator and de- i S 4 

nominator by the same number T ^* i ^^ *~S^i^^^^ 
does not alter the value of the 

fraction ; also that cancelling a factor divides a number by that 
factor. We therefore cancel the common factors 3 and 4, then 
multiplying the fiEM^tors remaining in the numerators together for 
the new numerator, and those remaining in the denominators for 
the new denominator, we have i for the simple fraction required. 

36. How reduce a compound fraction to a simple one ? 

Cancel the common factors, and place the product of 
the factors remaining in the numerators over thejprodtict 
of those remaining in the denominators. 

Note.— The object of cancelling the common fieMStors is two- 
fold ; it shortens the operation, and reduces the result to the laioest 
terms, 

5. Seduce J of f of | to a simple fraction. Arts, -j^. 

Bednce the following to simple fractions : 

6. fof|off. II. fof|off 16. f off of II. 

7. f of i of |. 12. J of f of 4^. 17. J of ^ of 6J. 

8. foffoff 13. foffof:^. 18. JoffofQ. 

9. i of i off 14. J of I of f 19. J of f of 2^. 
10. i of J off. 15. I of If off 20. i of f of lOi^. 



CASE VII. 
To reduce a Fraction to any Mequired Denominator. 

I. Eeduce % to twelfths. 

Analysis. — The given denominator 4 is Ofbbatioh. 

contained in 12, the required denominator, 3 i2-f-4=3. 

times ; therefore, multiplying both terms of 3X3 

} by 3, it becomes -ft, and is the fraction re- 7 v ^ ~ '^^ ^^^ 

• J 4x3 
qmred. 
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27* How reduce a fraction to any requifred denominator ? 

Multiply both terms of t/ie fraction by such a number 
as will make the given denominator equal to the required 
denominator. (P. 95, Q. 20, n.) 

Eeduce the following fractions to the denominators 
hidicated: 

2. f to 3oths. 5. A to 72ds. 8, f^ to lyists. 

3. f to 4oth8. 6. ^ to 99ths. 9. ^ to 276ths. 

4. f to 35ths. 7. li to I44th8. 10. i%% to loooths. 

CASE VIII. 

To reduce Fractions to a Cofntnon Denominator. 
3S. What is a Common Denominator ? 

A Common Denominator is one that belongs 
equally to two or more fractions ; as, f , ^, f . 

I. It is required to reduce i, f , and J, to equivalent 
fractions, having a common denominator. 

Analysis. — If we multiply each denom- Ofebation. 

iTuitor hy all the other denominators, the 1x3x4 

several products will be the same; for, T^^ ^ r X4~ 
each is composed of the same factorSy 2, 3, 1 y 2 x a 

and 4, the product of which is 24. Again, ^= ^=-A« 

if we multiply each numerator by all the 3x2x4 

denominators except its own, it follows j 1x2x3 ^^ 

that the t&rms of each fraction will be mul- * 4x2x3"" 

tipHed by the saiae number; therefore, 

the value of the fractions is not altered. (P. 93, Prin. V.) 

29. How reduce fractions to a common denominator ? 

Multiply the terms of each fraction by all the denomi- 
nators except its own. 

Notes. — i. Mixed numbers must be reduced to improper frac- 
tions, and compound fractions to simple ones, before applying the 
rale. (Ex. 12.) 



• • • • « 
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2. It should be observed that the value of the g^ven fractions 
is not altered by reducing them to a common denominator. The 
reason is, that the terms of each fraction are multiplied bj the 
same numbers. (P. 93, Prin. V.) 

2. Beduce f , f 9 i> to a common denominator. 

Bednce the following to a common denominator: 

3. i and J. 6. f, f, f. 9. ^, f, f 

4. f and |. 7. i, i, f. 10. Ji, H, 41. 

5. J and f 8. f, f, f 11. i^, ^%, ^. 

12. Find a common denominator of i of f, 3f and 5. 

Analybib.— i of }=i ; 3l=^i^, and 5=^ Now, i, V", and ^ 
by the rule, become A* If* VJ^- 

13. Beduce 2J, f of f, and 3 to a common denomi- 
nator. 

14. Beduce | of ^^ 7, and 5^ to a common denomi- 
nator. 

« 

CASE IX. 

To reduce Fractione to the Least Cam/mon Denominator. 

SO. What js the Xjeast Common Denominator of two or more 
firactions. 

The Least Common Denominator of two or 

more fractions is the least common multiple of their de- 
nominators. (P. ^6y Q. 17.) 

I. What is the least common denominator of f, ^, 
andiV? 

ANALYSIS. — ^The solution of this ^\^ jq j^ 

and similar Examples requires two 

steps : ist. To find the leaM com. mtU- 5 ) ^' ^^9 5 

tiple of the denominators for the re- ""][ ^ J^ 

quired denominator. 2d.Toredtieei}ie ^ ,, ^ ,, ^ r rr tr 

given fractions to thu denominator, *f ^^ *f ^ 
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The least com. multiple of 3, 10, and 2x10 ^0 

151330. (P. 87.) To reduce J, A, 3x10""*°' 

and T^ to thirtieths, we muitiply ^ x ^ 

both terms of the given fractions bj — =^. }-^n*. 

Buch a number as will reduce them ^ 

to thirtieths. Now multiplying both —^^^JL 

terms of f by 10, the fraction becomes 15 ^ ^' 

M ; multiplying both terms of A by 

3, the frQ;ction becomes -^ ; and multiplying both terms of i*g hj 

2, we have /q. (P* ioi, Q. 27.) Therefore, the required fractions 

are JS, a%, and ^V 

31. How reduce fi?actions to the least common denominator ? 

Mnd the least common multiple of aU the denomina- 
tors; then multiply both terms of each fraction by such 
a number as mil reduce it to this denominator. (P.. loi^ 
Q. 27.) 

Note. — Mksed numbers must be reduced to improper fractions, 
compound fractions to simple ones, and all fractions to their loioeH 
terms, before applying the rule. (Ex. 12.) 

2. Eeduce J, |, and f to the least com. denominator. 
Solution.— The least com. multiple of 2, 3, and 4 is 12. Now 

^=-ft ; 4=tV ; and }=-,%. A?is. -ft-, -,^, -ft-. 

Eeduce the following to the least com. denominator: 

3. h h h 6- ^y h iV 9- A> -^y ii- 

4. h h A- 7- A. f> A- lo- A. ** 4» *• 

1 2. Find the least com. denominator of 2 J, J of -^, 

^ and 5. 

Analysis.— 2i=-V' ; i of -^=^=-1^^; i=f» an<? s=t. The 
least com. multiple of 5, 10, 4, and i, is 20. Now V'—io ; iV=i*o J 
f =«; and i=:W. -4n«. H, i/^r, if. ¥(f. 

13. What is the least com. denominator o^ f, si, 
and f ? 

14. What is the least com. denomiAafcor of f of i, 4i 
I, and 4 ? 
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ADDITION OF FRACTIONS. 
-To add Fractions which have a Common Denominator. 

Rbmabk. — When two or more fractions express p€trts of the 
Mtne kind of unit, and have a common denominator, their ntt^ 
merators are like numbers; hence, they may he added, tfubtracted, 
and dmded as whole numher& 

MENTAL EXERCISES. 

1. What is the sum of f dollar, f dollar, and ^ dollar ? 

Akalybib.— 3 fifths dollar and 2 fifths are 5 fifths, and 4 are 
9 fifths,. which are equal to i^ dollar. 

2. What is the sum of I, |, and i ? 

3. What is the sum of |, i, f , and f ? 

4. What is the sum of f , ^, ^, and | ? 

5. What is the sum of |, |, f, and^ ? 

6. What is the sum of ^, ^, yV? ^^^ A ? 

. SLATE EXERCISES. 

3d. When fractions have a common denominator, what is tme 
of their numerators ? 

Their numerators express like parts of a unit, and 

therefore are like nunibers. 

I. What is the sum of ^, ^, and JJ ? 

AnfALTSlS. — ^As these fractions Operation. 

have a common denominator, their M "^ M + i^ ^ TO"^ ^^ ^^V* 
pamerators are like numJbers, 

Hence, they may be added as whole numbers. (P. 25. Q. 9.) 
Thos, the sam of 13 twentieths + 16 twentieths + 14 twentieth8= 
IS, or 2ft, Am. 

33. How add fractions which have a common denominator f 
Add the numerators^ a7id place the sum over the common 
denominator. 

NOTE.-^The answers shcnld bo reduced to i^Q loweU terms, 
and improper fiuctions to wliole or mixed numbers. 
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2. A man sold | of an acre of land to one customer, 
J to another, f to another, and f to another : how much 
did he sell to all ? 

3. What is the sum of ^ pound, ^ pound, || pound, 
and ^ pound ? 

4. What is th« sum of A, if, if, H ? 

5. What is the sum of ^, ^, M, fi- ? 

6. What is the sum of ^, ff, -Jf, H? 

To add Fractions which have JDifferent Denominators. 

1. What is the sum of J dollar, J dollar, and f dollar ? 
Analysis. — Since these frao- OPEBATioir. 

tions have different denominators, 2 X 4 X 6 = 48, Cam. D. 

tlieir numerators denote unlike , v^ . v^ /: ^ . ^»* -kt 
. « .. ^, I X4XO = 24, I8r iV. 

parts of a nmt; consequently, ^ j -kt 

they cannot be added, any more 3 x 2 X 6=36, 2d JV. 
than units of different orders. 5 X 2 x 4=40, 36? iV; 
We therefore reduce them to a ^-|-^-|-|^=J^^ or 2-/j. 
common denominator, -which is 
48, and add the numerators, as above. 

Or, we may reduce the fractions to the least common denomi- 
nator, which is 12, and then add the numerators. Thus, i= h \ i 
= ft ; and f =1$ : now A + A + i J=H* <» 2t^i t^© same as before. 

34. What then is the general rule for adding fractions ? 

Reduce them to a common denominator^ and place the 
sum of the numerators over it. 

Or, reduce them to the least common denominator, and 
over this, place the sum of the numerators. 

Note. — ^The integral and fractional parts of mioBed numbers 
should be added separately, and the results be united. (Ex. 12.) 

Or, mixed numbers may be reduced to improper fractions, and 
compound fractions to aim/ple ones, and then be added. (Ex. 18.) 

2. Henry paid ^ dollar for an arithmetic, i dollar for 
a slate, and f dollar for a geography : what did he pay 
for all ? Ans. i-^ <iol. 
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3. What is the sum of | pound, | pound, and ^ 
pound ? 

4. Add f, I, and |. 8. Add -^, |, and |. 

, 5. Add I, f , and J. 9. Add t^, -J^, and U. 

6. Add ^, I, and if. 10. Add jj, t^, and f|. 

7. Add T^, iJ, and ft. 11. Add H, i|, and $|. 

12. What is the sum of loj pounds, lyf, and 2^^ 
pounds ? 

ANALYSIS.— Reducing the fractional parts to iol=ioJ^. 

the least common denominator, which is 40, wq i74-=:i7-i4 

, add the fractions and integers separately. , _ ' 

The sum of the fractions is M=ilS. Adding "^ot—^^T^- 

the I to the whole number, the sum is 5iig, Ans. Ans. 5 1^. 

13. How many pounds of tea are there in 2 chests, 
containing 45^ and 56J pounds respectively ? 

14. How much cloth in 3 pieces, containing 12-J, 17I, 
and 2 if yards? 

15. If a man walks 2of miles in one day, 25^ the next, 
and 31I the next, how far will he travel in all ? 

16. If a housekeeper buys 3^ dollars worth of sugar, 
5 J dollars worth of coffee, and 15I dollars worth of flour, 
what is the amount of her bill ? 

17. Three men buying a sail-boat, put in 27 J, 23!, and 
2of dollars respectively : what was the cost of the boat? 

18. What is the sum of J of |, J of ^, and ^ of 2^ ? 

Solution.— Reducing the compound fractions to simple ones, 
we have \ of f =i, \ of -^^=1^, and i of 2^=^. Beducing these 
fractions to the least common denominator, 20, they become ^, 
^, and H; and the sum A + "At +14=18, or li, Am, 

19. What is the sum of | of J, f of ^, and sJ ? 

20. Add \ of 45, i^ of ^, and ^ of 3f 

21. Add 22^, J off, and f of ^. 

22. What is the sum of | of 4, 28 J, and 15^ ? 
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SUBTRACTION OF FRACTIONS. 
To Subtract Fractions which have a Comtnoti Denominator. 

1. If Frank has f of a pound of maple sugar, and 
giyes away | of it, how much will he have left ? 

Analysis. — 3 fifths from 4 fifths leaves i fifth. Therefore^ he 
will have i fifth of a pound left. 

2. From i yard, take .f yard ? 

3. What is the difference between -^ of a dime and 
•^ of a dime ? 

4. What is the difference between ^ and -j^? 

5. What is the differ^ace between | of a week and | 
of a week ? 

6. What is the difference between f^ and fj ? 

SLATE EXERCISES. 

1. What is the difference between -f^ of a foot and 
tt of a foot? 

Akaltsis. — ^Since these fractions have a Opbratiok. 
common denominator, their numerators are tj — "Hf ="A ^^ 
Wee numbers, and may be subtracted as whole 
numbers. (P. 104, Rem.) H minus i*^- equal -ft foot, Ans, 

35* How subtract fractions which have a common denominator? 

Take the less numerator frmn the greater y and place the 
difference over the common denominator. 

2. From i^ of a day, subtract ^ J of a day. Ans. J d. 

3. From ii of a ton, subtract J^ of a ton. 

4. From i^ofa. bushel, subtract H of a bushel 

5. From lif, subtract ^. 

6. From ^^, subtract ^^^. 

7. What is the difference between ^^^ and -^^ ? 

8. What is the difference between ^^ and f|f4 ? 
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To Subtract Fractions which haye JDifferent Denominators. 

1. It is required to find the difference between f 
and fj. 

Analysis. — Since these fractions have Opbhation. 

not a common denominator, their ntir 8x 12 = 96, C. D, 
nierators are unlike numbers; oonse^ d-_36.. and M=S^- 

quentlj one cannot be taken directly oq 35 4^ t j^ 

from the other. Hence, we reduce them 96 —f*— ^y or ^^. 
to a common denominator, and subtract as above. 

36. What then is the general Rule for subtracting fractions? 

Reduce them to a common denomutator, ayid over it 
place the difference of the numeratoi's. 

Notes. — i. Whole and mixed numbers should be reduced to 
improper fractions, and compound fractions to simple ones ; then 
proceed as al>oye. (Ex. 15, 23.) 

2. If both are mixed numbers, it is sometimes more expeditious 
to reduce the fractions to a common denominator ; then subtract 
the fractional and integral parts separately. (Ex. 17.) 

3. The operation may often be shortened by reducing the frac- 
tions to the least common denominator. 

2. Bought a cargo of com, at | of a dolkr a busheh 
and sold it at f of a dollar: what was the gain ]^r 
bushel ? 

' 3. A man owning |^ of a ship, sold f of her: wL^t 
part had he left ? 

4. From I, take |. 8. From H, take J. 

5. From fj, take |. 9. From ||, take |. 

6. From Jf, take ||. 10. From fj, take f J. 

7. From If, take ^. 11. From ^^, take -f f 

12. What is the difference between fj^ and -^? 

13. What is the difference between fg^ and ^5^ ? 

14. What is the difference between f§^ and |f S ? 
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15, Subtract 14I hogsheads from 36 hogsheads ? 

Analysis.— Reducing 36 and 14^ Ist Opbkation. 

to improper fractions, we have H* 36=^-7-^. 

and^^*. Now 252 minus 103 equals 144=-^^. 

H^; and H^ equals 2if. Ana. 2if 252 — 103=-^^, or 2l|. 

hogsheads. > 7* 

Or, borrowing i, which equals 
^, we have ^ minus ^, equal to ^. 

Then x to carry to 14 makes 15 ; Mj 

and 36 minus 15=21. Ans. 21^. Ans. 2i|^ h. 
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16. A fanner having 85 bushels of wheat, sold 63I 
bushels : how much had he left ? 

17. What is the difference between 2 if tons and i6f 

tons? 

Analysis. — ^Reducing the fractions to the Opbbatzon. 

common denominator 15, the minuend 21 J 2if=2i44. 

=2iH; and the subtrahend i6)^=i6H. Now 164=1611 

If IS larger than \i, the fraction above it ; ' 

hence we borrow i, or iJ, and add it to \i, Ans, 4^ tonS. 
making \f\ and ?f— +f=+^; carrying i to 
16 makes 17, and 21—17=4. Aria, 4H tons. 

18. From a cask of molasses, containing 5 6| gallons, 
2o| gallons were drawn : how many remained ? 

19. Take i8f from 37^. 21. Take 62^ from 83I. 

20. Take 31^: from 66^. 22. Take io6i from 135^. 

23. Required the difference between | of f of 5, and 

iof |of 3|. 

SoLtmoN. — ^Reducing the compound fractions to simple ones, 
canceUing, etc., the minuend becomes |, and the subtrahend f . 
Again, reducing | and f to the common denominator 15, we ob- 
tain iS, and h ; and \%—h=-h» Am, 

24. From f of J, take | of f . 
^5. From I of ^, take ^ of ^. 
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MULTIPLICATION OF FRACTIONS. 

CASE I. 
To Multiply a Fraction by a IFJiole Number. 

1. At i cent apiece, what will 3 plums cost ? 

Analysis. — Since i plum costs ^ cent, 3 plums will cost 3 
times as much ; and '3 times i half are 3 halves, equal to i^ cent. 
Therefore, 3 plums will cost li cent. 

2. At f of a dollar a pound, what will 3 pounds of 
tea come to ? 

3. If a lad earn f of a dollar per day, how much will 
he earn in 5 days ? 

4. What cost 6 bushels of apples, at f of a dollar a 
bushel ? 

5. What is the product of 5 times ^^ ? Of 7 times f ? 

6. What cost 12 photographs, at f dollar apiece ? 

7. What cost 1 1 rabbits, at f dollar apiece ? . 

8. What cost 5 oranges, at 6^ cents each ? 

Analtbis. — ^If I orange costs 6^ cents, 5 will cost 5 times 6} 
cents. Now, 5 times 6 cents are 30 cents, and 5 times i are i, 
equal to i^, which added to 30 make 31^ cents. Therefore, etc. 

9. At 3I dimes each, what will 9 melons cost ? 
10. What cost 12 gold pens, at 4f dollars apiece ? 

SLATE EXERCISES. 

I. At I dollar a box, what will 3 boxes of starch cost ? 

AI9ALY8IS. — Since i box costs J dollar, Ist OpEHATioak 

3 boxes will cost 3 times J dol. ; and 3 |. x 3^^^, or 2-J d 
times J= ^j or 2^ dollars, the cost required. 

Or, if we divide the denominator by 3, to Ofbb^tion. 

the result wiU be the same; for, diviiing ^-1.^:=:^^ or 2^ d. 
the denominator multiplies the fraction. 

ST. How multiply Sk fraction by a wh(^e nmnber? 

Multiply the numerator by the whole numier. 

Or, divide the denominator by it. (P. 93, Prin. IV.) 
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Notes. — i. The second method is preferable, when the denom- 
inator can be divided by the whole number without a remainder. 

2. If the multiplicand is a miased number, multiply the frac- 
tional and integral parts separately, and unite the products. 

Or, reduce the mixed number to an improper fraction ; then 
apply the rule. (Ex. 15.) 

2. What will 17 pounds of honey cost, at f of a dollar 
a pound ? 

3. What cost 25 bushels of potatoes, at ^^ of a dollar 
a bushel ? 

4. At 4-^ dollars apiece, what will 33 straw hats 
come to ? 

5. Multiply il by 15. 10. Multiply f J by 26. 

6. Multiply i^hj 17' n. Multiply ff by 42. 

7. Multiply i^ by 9. 12. Multiply fj by 50. 

8. Multiply M by II. 13. Multiply ^^ by 83. 

9. Multiply H l^y i^- 14. Multiply J^ by no. 

15. What will 5 hundred weight of sugar cost, at 6| 
dollars per hundred ? 

Analysis. — ^Multiplying the fraction and inte- Ofebation. 
ger separately by the whole number, we have } x 6 J dols. 
5=J-^, or 3}; and 6x5=30. Now 30+34=^33i 5 
dols. Therefore, etc. ~T" , , 

Or, the mixed number 6}=^^, and 2f x5=-iii 33 J dols. 
=334 dollars, the cost required. 

16. What cost 23 yards of muslin, at 1 2^ cents a yard ? 

17. What cost 45 yearlings, at iSf dollars apiece ? 

18. Multiply 31J by 25. 21. Multiply 62J by 57. 
. 19. Multiply 37^ by 42. 22. Multiply 66f by 75. 

20. Multiply 4of by 61. 23. Multiply 87^ by 100. 

24. What cost 24 bureaus, at 27^ dollars apiece ? 

25. What cost 12 melodeons, at 62^ dollars apiece ? 

26. What cost 31 sofas, at 7 if dollars apiece ? 
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CASE II. 

To Multiply a Whole Number by a Fraction. 

I. What will i yard of edging cost, at lo cents a yard ? 

A17ALYSIS. — If 2 halves, or a whole yard, cost lo cents, i half 
yard will cost i half of lo cts. ; which is 5 cts. Therefore, etc. 

.2. If a dozen eggs cost 16 cts., what will -J dozen cost? 

3. K a melon is worth 12 cents, what is J of it worth ? 

4. If a pie is worth 20 cents, what is J of it worth ? 

5. "What cost f pound of grapes, at 14 cents a pound ? 

Analtsis. — Since i pound is worth 14 cents, f of a pound are 
worth I of 14 cents. But i third of 14 cents is 4J cents, and 2 
thirds are 2 times 4}, or 9^ cents. Therefore, etc. 

6. If a cake costs 80 cents, what will J of it cost ? 

SLATE EXERCISES. 
38* What is meant by multiplying by a fraction? 

Multiplying by a Fraction is taking a certain 
part of the multiplicand as many times as there are like 
parts of a^niV in the multiplier. 

39. How find a fractional part of a number ? 

Divide the number into as many equal parts as there 
are U7iits in the denominator, and then take as many of 
these parts as there are units in the numerator. That is. 

To multiply a number by -J, divide it by 2. 

To multiply a number by |, divide it by 3. 

To multiply a number by f , divide it by 4 for J, and 
multiply this quotient by 3 for J, etc. 

Remarks, — i. Multiplying a whole number by a fraction is the 
same as taking a corresponding fractional part of the number. 

2. When the multiplier is i, tho product is equal to the mvWir- 
pUcand; when the multiplier is greater than i, the product is 
greater than the multiplicand ; when the multiplier is less than 
I, the product is less than the multiplicand; 
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:. What will | of a gallon of cider cost, at 38 cents a 
gallon? 

AiTALYBis. — Since i gaUon costs 38 cents, 
I of a gallon must cost } times 38, or f of 38 
cts. Now i of 38 cts. is 12 J cts., and 2 thirds 
are 2 times I2| cts. Multiplying 12} by 2, 
we have 2 times i=i, or i^. 2 times 12 are 
24, and li make 25^ cts., the cost required. 

Or, thus: f of a gallon will cost i of 2 
times the cost of i gallon. Now 2 times 38 
cts. are 76 cts., and ^ of 76 cts. equals Jt-i-^, 
or 25^ cts., the same as before. 



1st OPEBATIOBr. 

3 )38 

2 

Ans, 25I cts. 



9d Ofebatioh. 
38x2 = 76. 

76-i-3=2si cts. 



4IO. How multiply a whole number by a fraction t 

Divide tlie whole number ty the denominator of tlie 
fraction, and multiply by the numerator. 

Or, multiply the whole number by the numerator of 
the fraction, and divide by the denominator. 

Notes. — i. The fraction may be taken for the multiplieand, 
and the wTiole number for the mtiUiplier, at pleasure, without 
affecting the result. (P. 47, Rem.) 

2. Mixed numbers, when multipliers, may be reduced to im- 
proper fra/ctione ; then proceed according to the rule. 

Or, multiply by the fractional and integral parts separately, 
and unite the results. 

2. If a bushel of barley is worth 75 cts., what is f of a 
bushel worth ? 

3. If an acre of land is worth $100, what is | of an 
acre worth ? 



4. Multiply 45 ^7 i- 

5. Multiply 61 by f. 

6. Multiply 78 by f 

7. Multiply 87 by f . 



8. Multiply no by -^. 

9. Multiply 238 by ^. 

10. Multiply 378 by J|. 

11. Multiply 500 by -j^ 



12. In I year there are 365 days: how many days are 
there in f of a year ? 



6| 



252 


« 6 


8* 


« i 


25i 


« * 
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13. What cost 6f tons of iron, at 42 doDars a ton ? 

Analysis. — If i ton costs 42 dol- Operation. 

lars, 6} tons will cost 6 J times 42 dols. 5)42 dols. I toiL 
We first multiply by the wliole num- 
ber 6, and the product is 252. In mul- 
tiplying by the fraction i, we take J of 

the multiplicand, and setting it under 8f '^ ^ ^' 

the product of the integral part, mul- ^zi- <^ 4 << 

tiply it by 3; for, ^=i + J. We now 
have the partial products of 6, of i, and 285^ dols. 6f ton& 

f, and their sum, 285! dols., is the 
answer required. 

14. What cost 8f yards of alpaca, at 80 cts. a yard ? 

15. K a man can walk 45 miles a day, how far can he 
walk in I of days? 

16. Multiply 52 by 6 J. 19. Multiply 10 1 by io4. 

17. Multiply 57 by 7f. 20. Multiply 365 by 11^. 

18. Multiply 78 by 8 J. 21. Multiply 500 by 12 J. 



CASE iir 

To Multiply a Fraction by a Fraction* 

I. What will "iV of a gallon of syrup cost, at f of a 
dollar a gallon ? 

Analysis. — i tenth of a gallon will Opxbatiozt. 

cost -Ay the price of i gal. ; and fo of f 5 4, 2 
dol. is A dol. (P. 93, Prin. III.) 3,6^i%2^* 

Again, t^ gal. will cost 4 times as much 
as -f\i ; and 4 times fu are |{f, or ^ dol. In the operation we cancel 
the common factors, and multiply the numerators together, and 
then the denominators. 

41, How multiply a fraction by a fraction ? 

Cancel the common factors j then multiply the numeror 
tors together for the 9iew numerator, and the denominators 
for the neto denominator. 
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« 

Notes. — i. Compound fraetiom are multiplied like simple ones ; 
t^6 i¥ord of being equivalent to the sign x . 

2. Reduce mixed numbers to improper fractions, and then 
multiply them according to the rule. (Ex. i6.) 

3. The object in cancelling the common factors is twofold : it 
"^un^tens the operation, and gives the ansioer in the lowest terms. 

2. What will f of a pound of sugar cost, at | of a 
dollar a pound ? 

3. What cost J of a yard of muslin, at -^ of a dollar 
a yard? 

4. Multiply f by f. 10. Multiply f by J x |. 

5. Multiply i by V^. 1 1. Multiply i by f x ^• 

6. Multiply A: by ^. 1 2. Multiply f by ^ x t^. 

7. Multiply T^j. by 1^. 13. Multiply iV x A x A^« 

8. Multiply -Jf by If. 14. Multiply i x f x f x |. 

9. Multiply 14 by ^^. 15. Multiply | x J x ^V x « . 

16. What cost 8| yards of calico, at 1 2^ cents a yard ? 

SoiiUnoN— 8i=\^ ; I2i=¥. Now, ^^ x if =4X4 qj. jogj. cts. 

43. The preceding principles may be summed up in 
the following 

GENERAL RULE. 

Beduce wJiole and mixed numbers to improper frac- 
tions; then cancel the common f actor Sy and place the pro- 
diLct of the numerators over the product of the denom^ 
inators. 

EXAMPLES FOR PRACTICE. 

1. What is the product offx^xfx||? 

2. Multiply J of ^ of li by f of A. 

3. Multiply I of 4 of A by f of 4I. 

4. Multiply I of 61 by J of if of 8. 

5. Multiply f of J of 18 by \ of 25. 

6* What is the product of 6^ multiplied by 2f ? 
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7. What cost loj pounds of beef^at isJ cents a pound? 

8. At I if dollars a barrel, what will 20 J barrels of vin- 
egar come to ? 

9. Multiply i6f by 9 J. 12. Multiply 45^ by 31^. 

10. Multiply 31I by iSJ. 13. Multiply 66f by 37I. 

11. Multiply 37i by i6|. 14. Multiply iio^ by 60^. 



DIVISION OF FRACTIONS. 

CASE I. 
To Divide a Fraction by a Whole Number. 

1. If 2 citrons cost ^ of a dollar, what will i citron 
cost? 

Akaltbib. — If 2 dtrons cost -rtj of a doUar, i will cost i half of 
T^ of a dollar ; and i half of 4 tenths is ^, or i of a dollar. 

2. If 3 apples cost -^ of a dime, what will i apple 
cost? 

3. If 4 peaches cost A of a shilling, what will i cost ? 

4. If 5 yards of calico cost |§ of a dollar, what will i 
yard cost ? 

5. If 3 doTes cost i dollar, what will i dove cost ? 

Analysis. — i dove is 4 of 3 doves ; therefore, i dove will cost 
^ of i dollar, and i of i dollar equals ^ dollar. (P. 63, Q. 12.) 

6. If 4 balls cost i dollar, what will i ball cost ? 

7. If J bushel of oats are equally divided among 5 
horses, how many will each horse receive ? 

8. If I of a barrel of apples are divided equally among 
7 persons, what part of a barrel will each receive ? 

9. If ^ of an acre of land are divided into 4 equal 
lots, how much will there be in each lot ? 

10. If ^ of a ton of hay are divided into 3 equal 
loads, how much will there be in each load ? 
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SLATE EXERCISES. 

I. If 3 pounus of raisins cost f dollar^ what will » 
pound cost ? 

1st Method.— I pound is i of 3 pounds, 
therefore i pound will coet i of f dol. Di- 
viding the numerator into 3 equal parts, we 
havefdol.-»-3=f dollar. (P. 93, Prin. II.) 

2d Method. — Since multiplying the de- 
nominator divides a fraction, it follows that 
f dol.+3=/|-, or f dol., the same as before. 
(P. 93, Prin. m.) 



l8T OfSB^TXCK. 

4-=-3=f dol. 

to Oferatios. 

Ans. -fr^i dol. 



Bemabk. — ^The solution of this and similar examples is an 
application of the second office of Division. (P. 63, Q. 10.) 

43* How divide & fraction hy a whole number ? 

Divide the numerator by tJie whole number. 
Or^ multiply the defiominator by it. 

Notes. — i. When the dividend is a miaed number, zeduoe it 
to an improper fraction ; then apply the rule. (Ex. 13.) 

2. This rule depends upon the principle that a part of a unit 
may be divided into other parts, as well as a wliole unit. 

2. A lad paid H dollar for 6 balls: what was that 
apiece ? 



3. Divide -jf^ by 2. 

4. Divide ^ by 3. 

5. Divide -ff by 6. 

6. Divide fj by 7. 

7. Divide JJ by 11. 



Ans. ^ dol. 

8. Divide Hhj 31. 

9. Divide -^ by 50. 

10. Divide -^ by 64. 

11. Divide f^ by 85. 

12. Divide fj^ by 100. 



13. A drover paid iSJ dollars for 5 sheep: how much 
was that per head ? 

Analysis.— Reducing the mixed num- Oebratiok. 

ber i8i to an improper fraction, it becomes 1 8 J=-Z^. 

h^ ; and ^4^^-1-5=5*, or sk^ dols. J^^ 5 =:|J, or 3iJ. 
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14. If 5 barrels of flour cost 37^ dollars, what will 1 
ban*el cost ? 

15. Divide 15! by 3. 18. Divide 65^ by 23. 

16. Divide 22^ by 6. 19. Divide loc^i by 40. 

17. Divide 41-J by 11. 20. Divide 225^ by 50. 

CASE II. 
To Divide a Whole Number by a Fraction. 

1. At I dollar apiece, how many chickens can be 

bought for 3 dollars? 

AnaIiTBIB. — Since i balf dollar will bay i cbicken, 3 dollars 
will buy as many as there are halves in 3 dole., which are 6. 
Therefore, 3 dols. will buy 6 chickens. 

2. At I of a dollar a quart, how many quarts of cher- 
ries can you buy for 5 dollars ? 

3. If you divide 8 apples equally among 4 boys, what 
part, and how many will each receive ? 

Analysis. — i is ^ of 4 ; therefore, each boy will receive J part. 
Again, if 8 apples are divided into 4 equal parts, i part wiU be 
{ of 8, which is 2. Therefore, etc. 

4. A teacher distributed 16 pounds of figs equally 
among 5 pupils, what part, and how many did each 
receive ? 

5. At f of a dollar a yard, how many yards of poplin 
can be bought for 5 dollars ? 

Analysis. — In 5 dollars there are 15 thirds, and 2 thirds are 
contained in 15 thirds, 7i times. Therefore, etc. 

6. At J of a cent apiece, how many apples can I buy 
for 8 cents ? 

7. At ^ of a dollar a pound, how many pounds of 
cinnamon can I buy for 10 dollars? 

8. At J of a dollar a box, how many boxes of white 
grapes can be bought for 6 dollars ? 
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SLATE EXERCISES. 

1. At f of a dollar a pound, how many pounds of 
tea can I buy for 20 dollars ? 

Analysis. — At i thii-d dollar a Opkbatiok. 

pound, I can buy as many pounds 2od.-f-i-=:{20 X *?)-=- 2. 
as there are thirds in 20 dollars, or / x ^^ -^ 2 =AA or 10 n 
3o pounds. But the price is 2 rv_ sllfo— ' 

thirds dollar a pound; therefore, ^ 20X-J— ^--30 P- 
I can buy only i half of 60 or 30 pounds. 

In the operation we multiply the whole number 20 by the 
denominator 3, and divide the product by the numerator 2. Bat 
this is the same as inverting the fractional divisor, and then 
multiplying the dividend by it. (P. 113, Q. 40.) 

44. How divide a whole number by a, fraction f 

Multiply the whole mimier ly the fraction inverted. 

Notes — i. The reason of the rule is this: multiplying the 
whole number by the given denominator reduces it to a fraction 
having the same denominator as the given fraction. Hence, the 
numerators are like numberSy and one may be divided by the other, 
4S whole numbers. (P, 104, Rem.) 

2. To divide a whole by a mixed number, reduce the mixed 
number to an improper fraction. (Ex. 2.) 

3. A fraction is inverted when its terms are made to exchange 
places. Thus, J inverted becomes J. 

2. At i2| dollars apiece, how many ploughs can a man 
buy for 75 dollars ? Ans. 6. 

3. Divide 40 by |. 7. Divide 96 by 18^. 

4. Divide 55 by f. 8. Divide 100 by 2o|. 

5. Divide 68 by -^. 9. Divide 250 by 37^. 

6. Divide 75 by ^V- 10. Divide 560 by 6 6 J. 

11. A lady paid 62 dollars for 15 J yards of silk : what 
was the silk a yard ? 

12. If a horse travels 75 miles in 18J hours, how far 
will he go in i hour ? 
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CASE III. 

To Divide a Fraction by a Fraction when they have a 

Cknnfnon Denominator. 

1. At I of a dollaj a pound, how many pounds of 

pepper can be bouga^ for J of a dollar ? 

Analysis. — ^If 2 thirds of a dollar will buy i potmd, 7 tliiids 
will buy as many pounds as 2 is contained times in 7, and 2 is 
contained in 7, 3^ times. Therefore, i dollar will buy 3^ pounds. 

2. How many needles, at f cent apiece, can you buy 
for f cent ? 

3. How many pen-knives, at f of a dollar, can be had 
for Jyi of a dollar ? 

4. At I of a dollar a yard, how many yards of ribbon 
can be purchased for ^ of a dollar ? 

. 5. At I of a dollar a yard, how many yards of ging- 
ham will ^ of a dollar buy ? 

SLATE EXERCISES. 

Remabk. — ^When fractions have a c(yinmon denominator, their 
numerators are like numbers. Hence, one numerator may be 
divided by the other, as whole numbers. 

1. If f of a dollar will buy i pound of coflfee, how 
many pounds can be bought for •¥• of a dollar ? 

Analysis. — If f dollar wiU buy Ofebatioh. 

I pomid, ^ dollar will buy as many -312.-2-4=: 27-7- 2 = 13^ p, 
jpounds as f are contained times In 
¥, which is I3i times. Therefore, etc 

45. How divide one fraction by another when they have a 
common denominator? 

Divide the numerator of the dwidend by that of the 
divisor. 

2. Divide if by ^. 5. Divide f* by fj. 

3. Divide ff by ■^. 6. Divide |j by j|. 

4. Divide ^ by ^. 7. Divide JJ by |f. 
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To Divide a Fraction by a Fraction, when tiiey have 
Different Denominators. 

1. At I of a dime apiece, how many pears can be pur- 
chased for I of a dime ? 

Analysis. — } dime will buy as many opniATioir. 

pears as 4 dime is contained times in } 1X4 ^ 

dima Reducing 4 and J to a common 3><S ^^* 

denominator, they become -^ and 1%. t x ^ 

Their numerators are now like numbers, =1^2 > 

and one maybe divided by the other. 0,4 

Thus, 9-1-4=2 J pears, the answer re- TJ"^Tir=9"^4> 

quired. (P. 120, Rem.) 9-^4=2ip. 

By inspecting the operation of redu- Or, J X \'=-% or 2 J. 
dng the fractions to a common denomi- 

nator, it will be seen that the numerator of each is multiplied 
Into the denominator of the other. This produces the mme com- 
Hnation of terms and the same resuUs as in/oerting the divisor 
and miiUiplying the terms of the dividend by it. Thus, }+i= 
} X f =f , or 2^ pears, the same as before. 

RiCMABig. — In dividing, no use is made of the common denomi- 
nator ; hence, in practice, multiplying the denominators together 
may be omitted. 

46. How divide a fraction by a fraction, when they have 
different denonunators ? 

Reduce the fractions to a com. denominatoTy and di- 
vide the numerator of the dividend by that of the divisor. 
Or, multiply the dividend by the divisor inverted. 

NoTB. — Mixed numbers must be reduced to improper fnudioDSi. 
and compound fractions to simpie ones. (Ex. 17, 24.) 

2. At f of a dollar a ponnd, how much tea can be 
had for f of a dollar ? 

3. How many pineapples, at -^ of a dollar each, can 
be had for |^ of a dollar ? 

4. At j^ of a dollar a ponnd, how much sugar can be 
had for f of a dollar ? 

6 
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Perform the following diviBions : 

5. Divide | by |. 11. Divide f|^ by ^. 

6. Divide | by f. 12. Divide H by i|. 

7. Divide f by f. 13. Divide ^ by ^. 

8. Divide Tftj by ^. 14. Divide ^^ by ^/|^. 

9. Divide ^j by ^^. 15. Divide |f f by ^V 
10. Divide ^ by ^V i^- Divide Jf^ by ^^3^. 

17. How many busbels of apples, at 2f dollars a 
bushel can be purchased with 8f dollars ? 

Analysis. — Reducing the Opxbation. 

mixed numbers to improper 2^=-^^, and 8|^=^; 

fractions, we have 2j=V> 8} iJdL-^ja.=:^ x W • 

=:V^. Inverting the divisor, a 4.4* 4 
wo cancel the common factor ^ X -j^= — X — =r J^, or 3 J. 

II, and proceed as before. 5 *'*' 
Ana. 3i bushels. 

18. Divide 3f by 2J. 21. Divide 18J by sJ. 

19. Divide 8f by si* 22. Divide 27I by iif. 

20. Divide 13 J by 5-J. 23. Divide 55-^ by 2 if 

24. What is the quotient of | of f of ^i divided by 

fofi? 

Analysis. — ^Reducing 3J to \^, and inverting the divisor, we 
have 4 of ^ of -^^-s-l of i=i x J x ^^ x i x i= J, or li, ^n«. 

25. Divide I of i by J of f 

26. Divide f of f of | by | of J. 

27. Divide f of loj^ by | of f of f . 

28. Divide i of J of | by i of 6|. 

To reduce a Complex Fraction to a Simple one, 

2I 
I. Reduce the complex fraction — to a simple one. 

Analysis. — ^The given complex fraction Isr OPBBATioxr. 

Is equivalent to 2i-i-4. Reducing the nu- 2 J ^ ^ 

meiator 2^ to a simple fraction, it becomes 4 ~~ *~^^ ^ 

5, and 5 -1-4= ft, the answer required. (P. oX • .1 — 7 • >. . 
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Or, Tedncing both the numerator and sd Otebatioii. 

denominator to a simple fraction, they be- 2(-7-4=l-r4* 

come i and ^, Now, J-»-t=5 x i=^ A, the 7^4.-- 7 w i-- 7 

flame as before. 5 • T 5 T— Tlf 

2. Seduce the complex fraction - to a simple one. 

SOLtjnoN. — ^Performing the division indicated, i-i-3=4, Ans. 
47. How reduce a complex fraction to a simple one ? 

Seduce the numerator to a simple fradiouy and divide 
it by the denominator. (P. 1 1 7, Q. 43.) 

Remarks. — i. Complex Fractions when reduced to simple ones, 
are added, subtracted, eta, like other Simple Fractions. 

2. The expressions —5, -|, etc, indicate a division of one frac- 
tional number by another. 

Such expressions are reduced to simple fractions in the samo 
manner as one fraction is divided by another. (Ex. 3.) 

3. Beduce the expression -| to a simple fraction. 

Akalysis. — ^The given expression is Opbbatioh. 

equivalent to 2j-i-5|. Reducing the di- £7 2 ^ -2- c4 • 

•visor and dividend to simple fractions, 5^ Tf • 03> 

they become i and ^J- ; and f -*-V^=f x 2|=4, and 5|=-'^; 

A=H. (P. 99, Q. 25.) KJ^=4x^^H. 

Eeduce the following complex fractions to simple one& 



4.*. 

^ 8 


6 44 


8 J. 
9 


10. ^. 
10 


, 7i 
*• 7' 


' 20 


9>. 

35 


I2A 
11. — ^-^ 

42 



48. The preceding principles may be reduced to the 
following 

GENERAL RULE. 

Redu^ whole and mixed numbers to improper frac- 
tions^ compound and complex fractions to simple ones, 
and multiply the dividend by the divisor inverted. 
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QUESTIONS FOR REVIEW. 

1. K you pay 3J dollars a week for boards what will 
it cost you to board 1 1 weeks ? 

2. K a ton of hay is worth 17 dollars, what is |: of a 
ton worth ? 

3. What will I of a yard of ribbon cost, at f of a dol- 
liir a yard ? 

4. What cost 10^ pounds of butter, at J of a dollar a 
pound ? 

5. What cost 16} yards of silk, at 2| dollars per yard? 

6. At f of a dollar a pound, how many pounds of tea 
can be purchased for 30 dollars ? 

7. How many pen-knives can I buy for 60 dollars, if 
I pay I of a dollar apiece ? 

8. At f of a dollar a pound, how many pounds of 
almonds can be bought for 58 J dollars ? 

9. How much maple sugar, at j^ of a dollar a pound, 
can be purchased for -ft of a dollar ? 

10. At 2 J dollars a cord, how much wood can be had 
for 18 dollars? 

1 1. How much flour, at 7-J dollars a barrel, can be had 
for 37^ dollars ? 

12. Eequired the sum of f and •^. Their difference. 
Their product The quotient of the former divided by 
the latter. 

13. How many days can you hire a laborer for 37^ 
dollars, if you pay him i J dollar a day ? 

14. A planter raised 60 bales of cotton, sold ^ of them 
to one merchant, and f to another: how many bales 
had he left ? 

15. A speculator bought a quantity of apples for 162J 
dollars, and sold them for 2io| dollars: what was his 
profit ? 
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x6. Bought 15 pounds of butter, at i dol. a pound; 
and 10 gal. of molasses, at i doL a gaL: what was the 
cost of both ? 

17. At I of a dollar a pound, how many raisins can 
be bought for ^ of a dollar ? 

18. What is the quotient of ^ of f of 5 J divided by 
t-ofi? 

19. K I pay ^ of f of 20 dollars for a ton of coal, what 
must I pay for J of 4f tons ? 

20. A man having 500 dollars, laid out ^ of it in cot- 
ton, which was {^ of | of a dollar a pound : how much 
cotton did he have ? 

21. A man owning {{ of a ship, sold f of his share of 
her : what part of the ship did he sell, and what part 
had he left ? 

22. How long will 150 pounds of coflfee last a fiimily, 
if they use 3I pounds a week? 

23. A and B drew a prize amounting to 256^ dollars ; 
A took i6of dollars : how much did B have ? 

24. What will it cost to build J of f of i6| rods of 
stone wall, at if of a dollar a rod? 

25. If 2^ of a yard of velvet can be bought for 12 
dollars, what part of a yard can be bought for i dollar ? 

26. Divide I ofi by f off 

27. Divide | of 32 by f of f 

28. Divide ^ of i6i by f of 10. 

29. Divide i of f of i8| by f of 3}. 

301 Which will cost more, 8 barrels of flour, at 7J 
dollars a barrel, or 16 barrels of potatoes, at 3^ dollars a 
barrel ? 

31. H oranges are 6 J cents apiece, how many can be 
bought for 87 J cents ? 

32. At i6f cents a pound, how much lard can be 
bought for 83 J cents ? 
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FRACTIONAL RELATION OF NUMBERS. 

To find what ptn't one number is of another. 

Remark. — ^That nninbers may be compared with eacli other. 
they muBi be 80 far of the same nature tliat one may properly be 
said to be a paH of the other. Thus, 9k foot may be compared with 
a yard; for, one is a tJdrd part of the other. But it can not be 
said that v^foot is a part of a pound; therefore the former can nc!} 
be compared with the latter. 

1. What part of 3 is i ? 

Analysis. — If 3 is divided in 3 equal parts, one of these parts 
is I third. Therefore, i is 4 part of 3. 

2. What part of 3 is 2 ? 

Analysis. — 2 is 2 times i third part of 3, or 2 thirds of 3. 

3. In I gallon there are 4 quarts : what part of a gal- 
lon is I quart ? What part is 3 quarts ? 

4. What part of 5 is 3 ? Is 4 ? Is 2 ? Is i ? 

5. What part of 6 is 2 ? Is 3 ? Is 4? Is S ? 

6. What part of 4 apples are 5 apples ? 

Analysis. — i apple is i fourth part of 4 apples; therefore, 5 
apples must be 5 times i fourth, or 5 fourths of 4 apples. 

7. What part of 8 pounds is 9 pounds ? Is 11 pounds ? 

SLATE EXERCISES. 

1. What part of 5 cents is 3 cents ? 
Analysis. — 3 cents are 3 times J, or J of 5 cents. 
40* How find what part one number is of another ? 

Make the number denoting the part the numeraior, 
and that with which it is compared the denominator: 

Note. — The fraction thus found should be reduced to its 
lowest terms. 

2. What part of 48 is 12? Of 63 is 28? 

3. What part of 81 is 27 ? Of 90 is 63 ? Of 100 is 40? 



OF KUMBEBS. 127 

4^ What part of 35 dollars is 19 dollars ? 

5. K I divide a bushel of plums equally among 15 
boys, what part of a bushel will i boy receive ? What 
part will 9 boys receive ? 

6. Helen's age is 18 years, and her brother's 14: what 
part of her age is her brother's ? 

7. Henry has 91 marbles, and Charles 70: Charles' 
marbles are equal to what part of Heniy's ? 

8. K 5 pencils cost 17 cents, what will 4 pencils cost? 

Analysis. — ^4 pencils are f of 5 pencils ; 5)17 cts. 

therefore, 4 pencils will cost f of 17 cents. 

Now, i of 17 cents is 3I cents, and 4 fifths are 3t 

4 times 3} cents, or 13} cents, the cost re- 4 

^ ' Ans. 13^ cts. 

9. If 8 oranges cost 32 cents, what will 6 cost ? 

10. If 20 cows cost 625 dollars, what will 35 cost ? 

11. If 13 sofas cost 572 dollars, what will 6 cost ? 

12. What part of 4 pears is f of a pear ? 

Analysis. — i pear is i part of 4 pears ; Operation. 

hence, f of a pear must be J of i=-j^, or i i 2 

of a pear. Therefore, etc. 4 ^ ^ ^ ^ ' 

Making the fraction which denotes the ^^ — JL (\r t 

part the numerator, and the whole number the * * 4— tj* e* 

denominator, we have the complex fraction -, to be reduced to a 

simple one. (P. 123, Q. 47.) 

Or, what is the same thing, a fraction to be divided by a whole 
Uimber ; and }-^4=: ,\, or J. (P. 117, Q. 43.) 

13. What part of 15 is f ? 15. What part of 45 is -^P 

14. What part of 26 is | ? 16. What part of 63 is -5% ? 

17. If 15 barrels of flour cost 100 dollars, what will i 
of a barrel come to ? 

18. If 20 acres of land yield 250 bushels of com, what 
will I of an acre yield ? 
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To find a number when a part of it is given. 

1. 5 is ^ of what number ? 

AiTALYSis. — If 5 is ^, 3 thirds, or the whole number, must be 3 
times 5, or 15. Therefore, 5 is i of 15. 

2. 6 IB I of what number ? 7 is | of what number ? 

3. 8 is 4 of what number ? 

Analysis. — Since 8 is | of a certain nmnber, i third is i of 8^ 
which is 4, and 3 thirds most be 3 times 4, or 12. Therefore, etc. 

5. George has 12 apples, which are J of the number 
which William has : how many has William ? 

SLATE EXERCISES. 

1. 16 is f of what number ? 

IST Analtbib. — Since f of a number tar Opebatiok, 

is 16, i or the whole number, must bo as 16 -r 7= 16 x4' 

many units as J is contained times in 16; ^ ^ 4=:4A or 2A. 

and i6-i-J=i6 x |, or 24. ^ ^^ ' 

2d Analysis. — Since 16 is § of a certain _ _ 

2d Ofebatiov. 
number, i third of that number must be 4 * /- . o 

of 16, which is 8. 3 thirds, or the whole ^ * ' 

number most be 3 times 8, or 24. T^^8 X 3 = 24. 

50* How find a number when a part of it is ^yen ? 

Divide the number denoting the part hy the fraction. 
Or, find one part as indicated by the. numerator of the 
fraction, and multiply this by the denominator. 

2, 32 is f of what ? 5. 100 is f of what ? 
3- 45 is i of what ? 6, 144 is Jl^ of what ? 

4. 72 is f of what ? 7. 250 is |^ of what ? 

8. If ^ of an acre of land is Worth 35 dollars^ what is 
a whole acre worth ? 

9. A man paid 75 dollars toward a horse, which wm 
iV of the price : what did he give for the horse? 

10. A man being asked how old he was, replied that 
t'j of his age equaled 49 years : what was his age ? 



DECIMAL FRACTIONS. 



PRELIMINARY EXERCISES. 

1 • If a sheet of paper is diYided into lo equal parts, what part 
of a sheet is i of. these parts ? 

One of these parts is ^^ of a sheet 

3* If one of these tevUhs is divided into zo other equal parts^ 
what part of a sheet is i of these parts ? 

One of these parts iB^ o{^, or yj^ of a sheet. 

3. If one of these hundredths is divided into lo other eqiia3 
parts, what part of a sheet is i of these parts ? 

Bach part is ^ of ^j^ of ^y or ^Aru o^ ^ sheet 

4. What is meant hj a tenth, a hundredth, a tlumsandth, etc. ¥ 
A tenth is one of the ten equal parts into which a 

number or thing may be divided, etc ? 

5» How much greater are tens than units; hundreds than 
tens ; thousands than hundreds, etc. ? 

Tens are lo times greater than unitSy and each suc- 
ceeding order is lo times greater than the preceding. 

6» How much less are tenths than units; hundredths than 
tenths ; thousandths than hundredths, etc. ? 

Tenths are lo times less than units; hundredths are 
lb times less than tenths ; and so on, each succeedmg 
order being lo times less than the preceding. 

7* What places do tens, hundreds, thousands, etc., occupy ? . 

Tens occupy the first place on the left of units; hun* • 
dreds, the second; thousands, the third, etc 

§• Following this analogy, what place should tenths, huiv- 
dredths, thousandths, etc., occupy ? 

Tenths in the decreasing scale correspond with tens 
in the increasing scale ; hence they should occupy the 
first place on the right of units. In like manner, hufh^ 
dredthsy which correspond with hundreds, should occupy 
the second place ; thousandths, the.third place, etc. 
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0. How many miits make a ten, tens a hundred, etc T 
10. How do the orders of whole numbers increase 7 

They increase from right to left by the scale of lo. 

11* How many tenths make a unit; hundredths a tenth: 
thousandths a hundredth, etc. 

Ten* tenths make a unit; ten hundredths make a 
ienth ; ten thousandths make a hundredth, etc. 

13. How do the orders of these fractions decrease ? 

They decrease from left to right by the scale of lo. 

NOTATION OF DECIMALS. 
13. What are Decimal Fractions ? 

Decimal Fractions are those in which the unit 
IS diyided into tenths, hundredths, thousandths, etc. 

They arise from dividing a unit into ten equul parts, 
or tenths ; then subdiyiding one of these tenths into 
ten other equal parts, or hundredths; and so on, the 
successive orders decreasing regularly by the scale of la 

14* How, and upon what principle are they expressed ? 

By placing a point before the nurnerator, and assign- 
ing to each figure a valu£ according to the place it occu- 
pies, as in whole numbers. Thus, -^ is expressed by 
writing 3 in the^r^^ place on the right of units ; as, .3 ; 
1^ by writing 3 in the second place ; as, .03 ; -^^ by 
writing 3 in the third place ; as, .003. 

15* What do figures standing in the first, second, third, etc., 
places on the right of units denote ? 

"When standing in \he first place on the right of units, 
they denote tenths; in the second place, they denote 
hundredths ; in the third place, thousandths, etc. 

NoTBB. — I. The jp^';?^ used to distinguish decimals from whoJs 
numbers, is caUed the decimal point. 

2. These fractions are called decimals from the Latin decern, 
ten, which indicates their artgin and stale of decease. 
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] 0. What is the denominator of a dedmal fiiaetion ? 
It is always lo^ loo^ looo, etc.^ or i with as many 
cipliers annexed ad there are decimals in the nvmerator. . 

Name the orders of integers, beginning at units. 
Kame the orders'of decimals, beginning at units place, 

TABLE. 
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1 7* What is the effect of prefixing ciphers to decimals ? 
Each cipher prefixed to a decimal, diminishes its 
value ten times, or divides it by 10. 

18. What is the effect of annexing ciphers to decimals? 

The value is not altered. Thus, .3=.3o=.3oo, etc 

19* How write decimals ? 

Write the -figures of ths numerator in their order, as^ 
signing to ea^h its proper place below units, and prefix to 
them the decimal point 

If the numerator Has noias many figures as required, 
supply the deficiency ly prefixing ciphers. 

Note. — A dedmal and integer written together, are called a 
mixed number ; as, 35.263. (P. 92, Q. 13.) 

1. On which side of units are tens ? Tenths ? Thou- 
sands ? Hundredths ? Hundreds ? Thousandths ? 

2. Wliat is the name of the second place on the right 
of units? The fourth? The third? The fifth? 
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3. How many decimal places are required to express 
tenUis? Thousandths? Hundredths? MiUionths? 



SLATE EXERCISES. 

Write the following fractions decimally : 

1. 1[2 hundredths. 7. 9 thousandths. 

2. 25 hundredths. 8. 13 thousandths. 

3. 5 hundredths. 9. iWiftr- 

4. 49 hundredths. 10. tSMv 

5. 119 thousandths. ^i- tt^W* 
6; 27 thousandths. 12. xvz^ffir* 

13. Write 6 hundredths. 41 thousandths. 7 thou- 
sandths. 

14. Write 201 ten-thousandths. 752 hundred-thou- 
sandths. 

15. Write s million ths. 63 millionths. 98 mil- 
lionths. 375 milliontlis. 

30, How read dteimalB ? 

Read the decimals as whole numbers^ and apply to 
them the name of the lowest order. 

REMABK.-^The unites place should always be the ttarUng paint 
botli in leading and writing dedmals. 

Copy and read the following : 

15. .7. 21. 2.35. 27. 21.251. 33. 121.4502. 

16. .75. 22. 3.236. 28. 30.4312. 34. 240.4023. 

17. .06. 23. 5.078. 29. 44.0643.' 35-306.46531. 

18. .121* 24. 6.2356. 30. 53.21034. 36. 500.00729. 

19. .065. 25. 7.3062. 31. 72.05213. 37. 607.329267. 

20. .008. 26. 8.5602. 32. 84.00605. 38. 730.004308. 

\* Dictation exercises in reading and writing decimals should 
f)e practiced till the class is perfectly &miliar with them. 
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REDUCTION OF DECIMALS. 

CASE L 
To Reduce Decimals to Common Fractione. 

1. Reduce .27 to a common fraction. 

Analysis. — Since .27 has two decimal fig- Ofsbatioh. 

uree, its denominator must be 100. Hence, '^l^^Tihy ^^^ 
.27= ^f J. In the operation we omit the deci- 
mal pointi and place the denominator 100 under the 27. 

31. How reduce decimals to common fractions? 

JErase the decimal pointy and place the denominator 
under the numerator. (P. 131, Q. 16.) 

Note. — ^After decimals are reduced to common fractions, they 
may be reduced to lotoer terms, to a eommon denomincUor, etc., 
and then be treated in all respects like other common fractions. 

2. Reduce .35 to a common fractioii, and to its lowest 
terms. Ans. .35-^, mi ^=^. 

Reduce, the fpllowing decimals to common fractions 
in their lowest terms : 

11. 14032. 15. .00045. 

12. .0005. 16. .00328. 

13. .0106. 17. .D1032. 

14. .7524. 18. .123456. 

♦ 

CASE II. 

To Reduce Common Fractions to Decimals. 

I. Reduce j^ to a decimal 

Analysis. — \ is equivalent to i divided hj 4. . Ofbratxon. 
But I cannot be divided by 4 ; *we therefore reduce 4 ) i.oo 
ft to tenths by anneiring a cipher to it, making 10 ^ 

tenths. (P. 57, Q. 18.) Now i of 10 tenth8=2 
tenths and 2 tenths over. Bedudng the 2 tenths to hundredths 
by annexing a dpher, we have 20 hundredths; and i of 20 
hmidredth6=5 hundredths. Therefore, i equals .25. 
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134 BBDUCTION OF DECIMALS. 

93« How reduce common fractions to decimals ? 

Amiex cipJiers to the numerator, and divide hy tJie de^ 
nominator. 

FinaUy, point off as many dedmcd figures in tlie residt 
as there are ciphers annexed to the numerator. 

Reduce the following fractions to decimals : 

2. f 6. f lo. ^. 14. ^. 

3- f 7- i . II. 1*. 15- xirr- 

4. i- 8. A. 12. T^. 16. ^. 

S- f 9. A- 13. iV- 17. iU- 

18. Bednce | to the form of a decimal 

AiTALTSis. — Annexing^ ciphers to the na- Ofsbatiok. 

merator, and dividing by the denominator as 3 ) T.oooo 
before, the quotient is 3 repeated continually, -3333 etc 

and the remainder is always i. Hence, ^ -can- 
not be exactly expressed by decimals. • 

19. Bednce |f to the form of a decimal. 

AHALt8is.T~Annexing ciphers and divid- OmtATimr. 

ing as before, the quotient is 45 repeated 33 ) ^ 5*QQQQ 
continually, and the remainder is alternate' ~^545> ctc. 

ly 18 and 15, the latter being the given nu- 
merator. Therefore, H cannot be exactly expressed by decimals. 

• 

S3. When the numerator with ciphers annexed is exactly 
iivisible by the denominator, what is the decimal called ? 

It is called a Terminate decimal, 

34* When it is not exactly divisible, and the same figure or 
set of figures continually recurs in the quotient, what is the 
decimal called ? 

It is called an Interminate, or Circulating decimal. 

35* What are the figure or figures repeated called ? 
They are called the Repetend. 

Note. — ^When the quotient has been carried as far as desirable, 
the sign ( + ) is annexed to it, to indicate there is still a remainder. 
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ADDITION OF DECIMALS. 

I. K an arithmetic costs 6 tenths dollar, and a gram- 
liar 8 tenths dollar, what will both cost ? 

Analysis. — Since each of these decimalB expresses tenths 
they have a common denominator, viz., lo ; therefore, thej 
are l^ nurnbers, and maj be added, as whc^ numbers. Now C 
tenths and 8 tenths are 14 tenths ; eqnal to i and 4 tenths doJUar 

35, a. When have decimals a common denominator ? 

Decimals have a common denominator when their nu- 
merators have the sams numher of decimM figures. As 
.05 and .07, whose denominator is 100. (P. 131, Q. 16.) 

359 6. How reduce decimals ^ a common denominator ? 

Make the number of dedmM figures the same in eachy hy 
annexing ciphers, (P. 131, Q. 18.) Thus, .3 and .05 re- 
duced to a common denominator become .30 and .05. 

• I. What is the sum of 42.136 j 6.35 ; 13.7 ; and .245 ? 

AKALYSia. — ^Roduce the decimals to a com- Opbbatioh. 

mon denominator by annexing ciphers, or, which 42-13^ 

is the sa&e, write units under units, tenths ^*35^ 

under tenths, etc., the decimal points being in a 13*7^^ 

perpendicular line. Beginning at the right, add '^4 5 

as in whole numbers, and place the decimal Ans. 62.431 
point in the amount under those in the numbers 
added. (P. 25, Q. 9.) 

2 i(. How add decimals? 

I. Write the numbers so that the decimal points shal) 
stand one under another, with tenths under tenths, etc. 

n. Beginning at the right, add as in whole numbers, 
, arid place the decimal point in the amount under tJwse 
in the numbers added. (P. 28, Q. 13.) 

Rem.— Placing tenths under tentlu, hundredths under hun- 
dredths, etc., in eflfect reduces decimals to a common denominator^ 
hence, the ciphers on the right may be omitted in the operation. 
(P. 131. Q. 18.) 



136 ADDITION OF DECIMALS. 



(a.) 


(3) 


(4.) 


(s.) 


26.176 


8.6s 
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40.45 


^45 
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3.6 
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.023 
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»3-75 . 


2.841 



6. What is the sum of seyenteen and four tenths; si., 
and two hundredths ; eight and forty-fiye thousandths ? 

7. What is the sum of 13.71 yards; 21.2 yards; and 
10.75 yards ? . * 

8. How many dollars in 3 purses ; the first contain- 
ing 26.5 dollars; the second, 17.25 dollars; and the 
third, 30.625 dollars ? 

9. How many acres in four lots, which respectiyely 
contain 19.275 aci'es; 30.41 acres; 23.261 acres; and 
31.027 acres ? . 

10. What is the sum of 42.07 gallons + 50.128 g,ts. 
+ 1.625 g^ + 16.018 gals. ? 

11. What is the sum of 28.16 rods + 45.025 roda h 
85.7 rods -f- 17.265 roda 

SUBTRACTION OF DECIMALS. 

1. A lad haying 8 tenths of a dollar, paid 3 tenth, of 
dollar for his lunch : how much had he left ? 
Akalybis. — ^3tenth8firoxn8teDth8leaye5l«nth& Therefore 40. 

2. Take 7 tenths from 9 tenths. 

3. What is the diflference between .19 and .17 ? 

4. Paid .37 doL for a hushel of apples, and .60 doL 
for a bushel of com : what was the diflference in price ? 

5. A man haying .75 of an acre of land, sold .48 of an 
acre: how much land did be have left? 

6. What is the diflTerence between .93 and .62 ? 
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SLATE EXERCISES. 

• • • 

1. What is the difference between 2.3-4 and .543 ? 

Analysis. — ^Reduce the decimals to a common de- Opbbatiok. 

nominator by annexing ciphers^ or by writing tinitsr 2.34 

under units, t&rUhs onder tenths, etc., the decimal '543 

points being in a perpendicular line. (P. 38, Q. 9.) 1.797 
Beginning at the right, we see that 3 thonsandihs 

can not be taken from o thousandths ; hence we borrow 10, and 
proceed as in whole numbers. 

37. How subtract decimals ? 

L Write the less number under the greater ^ so that the 
decimal points shall stand one under the other^ with 
tenths under tenths^ etc. 

n. Beginning at the rights sultrad asin whole num- 
hersy and plaice the decimal point in the remainder under 
thai in the subtrahend, (P. 42, Q. 15.) 



(^•) 


(3.) 


(4.) (5.) 


From 6432 ] 
Take 3.17 


[3.206 

7.0378 


28.3607 1.00042 

;• .981 .236 


Perform the subtractions indicated in the following : 


6. 63.025 — 13.5. 
7- 746 — 3-678. 




II. 60.001 — 45.008. 
12.. 1.0006 — 0.37. 


8. 100.067 — 0.845. 

9. 275 --60.75. 




13. 0.05 — 0.005. 

14. 0.006 — 0.0006. 


10. 17.4 — 10.0008. 




15. 0.0001 — .00001. 



16. Sold 2 pieces of cloth, one 37.5 yards long, the other 
3 ij yards: what was the difference in their length ? 

17. A man owning 7 tenths of a ship, sold 25 hun- 
dredths of her : how much had he left ? 

18. If from 150.05 acres of land, 87!* acres are taken, 
how much will be left ? 
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MULTIPLICATION. OF DECIMALS. 

1. At .5 of a cent apiece, what will 7 apples come to ? 

AjxjlLY&jb, — Since x apple ooets 5 tenths of a cent, 7 apples will 
cost 7 times 5 tenths, or 35 tenths of a cent ; and 35 tenths aro 
equal to 3.5 cents. Therefoie^ etc. 

2. What cost 4 oranges, at .6 of a dime apiece ? 

3. At .3 dollar apiece, what will 6 melons cost ? • 

4. How many tenths are 5 times 7 tenths ? 6 times 
4 tenths ? 

5. How many hundredths are 3 times .15 ? 

6. How many tenths in 4 times .25 ? 

SLATE EXERCISES. 

1. K I yard of muslin costs .25 dollar, what will 7 

yards amount to ? 

Analysis. — .25 are equal to 2 tenths and 5 hun- opmATioif. 

dredths. Now 7 times 5 hundredths are 35 hun- .25 dol. 

dredths, equal to 3 tenths and 5 hundredths. Set ^ 

the 5 in hundredths place, and &rr7 the 3 to the pro- 

duct of tenths. 7 times 2 tenths are 14 tenths, and 3 1.75 doL 
are 17 tenths, equal to t unit and 7 tenths. Write 
the 7 in tenths place, and the i in units place. 

2. Multiply .375 dollar by 5. Ans. 1.875 dol. 

3. At .75 dollar a yard, what cost .5 yard of delaine? 

Analysis.— .75=-ftfc, and .5=i'ir. (P. i33» Opbratioh. 
Q. .21.) Now T^r times TWf=TW\r= 375-*- 1000, -75 ^^l- 

dr.375,-4««. Instead of multiplying iftftr by T*^, •5_ 

in the operation we multiply the decimals as ^tm. .375 dol. 
whole numbers ; consequentiy the product is as 
many times too large as there are units in ihe product of their 
denominators, viz., 1000. To correct this, we point off 3 fijg^ures 
on the right of the product, which divides it by 1000. 

By inspecting these operations, it will be seen that each product 
has as many decimal figures as both its factors. 

In like manner it may be shown, that the product of any two 
dedmdU must. have as many decimal figpires as both factors. 
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98. How multiply dedmals ? 

Multiply as in whole numbers, and from the right fif 
the 'product, point- off as many figures for decimals as 
there are decimal places in both factors, 

Remabes. — I. If the product lias not as many figares as there 
are decimals in both factors, the deficiency must be supplied by 
prefixing ciphers. (Ex 4.) 

2. To multiply a decimal by 10, I00| 1000, etc, remove the ded- 
mcU paint as many figures to the right as there are ciphers in the 
multiplier. For, each removal of the dedmal point one place to 
the right, Inultiplies the number by xo. 

4, What is the product of .004 multiplied by ,03 ? . 

Analysib. — The product of the significant OpxBATnnr. 

figures 4 X 3= 12. But there are five decimals in .004 

the given &ctors ; therefore the product must ^^ 

have five decimal& Prefixing three ciphers to 

12, it becomes J00012. .00012 Ans, 

(S-) (6.) (7.) (8.) 

MuU. .127 3-025 .0046 250.07 

By .03 .012 .23 3.04 

Perform the following multiplications: 

. 9. 8.02x3.2. 13. 38.065 X. 003. 17. 25.012 >< 2.15. 

10. 3.51 X. 09. 14. 506.12 X. 01 6. 18. 10000X.007. 

11. 9.027x13. 15. 407.01 X. 123. 19. 000.01x300.1 

12. 365 X. 05. 16. 1.0004 X. 006. 20. 0.0904x2.01; 

21. Allowing 5.5 yards to a rod, how many yards are 
there in 20.25 rods ? 

22. If a man earns 1.25 dol. a day, how much will he 
earn in 19.5 days? 

. 23. How many pounds of coffee in lo} sacks, allow« 
i^S 37-5 pounds to a sack ? 
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24. If a gallon . of molasBes is worth .54 doL, how 
nmch are 18.75 gallons worth ? 
. 25. What is the product of 1.005 multiplied by .008 ? 

26. What is the product of one thousandth into seven 
hundredths ? 

27. What is the product of fiye ten-thousandths into 
seven tenths ? 

DIVISION OF DECIMALS. 
MENTAL EXERCISES. 

1. At 2 tenths of a dime apiece^ how many oranges 
cair a lad buy for 8 tenths of a dime ? 

Analysib. — 2 tenths dime are contained in 8 ten1±i8 dime, 4 
times. Therefore, etc (P. 63, Q. 10.) 

2. How many timefe 3 tenths in 6 tenths of a dollar ? 

3. How many times are 7 hundredths contained in 
35 hundredths ? .4 in .8 ? ^hf ^ -^ ^ 

4. K a man pays 6 tenths of a dollar for 2 tenths of a 
barrel of apples, what must he pay for i tenth of a barrel ? 

Akalybis. — ^The object is to divide 6 into 2 equal parts. (P. 
63, Q. la) Since these fractions have a common denominator, one 
numerator may be divided by the other like whole nmnbeis. ' 

5. How many times are .08 contained in .64 ? 

6. Divide .4 by .2 ; .6 by .3 ; .8 by 4. 

7. Divide .08 by ,02; .16 by .04. 

SLATE EXERCISES. 

I. How many times .2 in .6 ? 

AnALYBiB. — Since these decimals have a operatiow. 
common denominator, they are like numbers; .2).6 

hence, one can be divided by the other as ^fis, ^ times, 
common fractions, and the quotient is a 
whole number. (Page 121, Q. 46.) . 
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2. How many times .04 in .3 ? 

Analybib.— Reducing the given dedmals to a oPDunoir. 
common denominator, we have .04 and .30. Now, .04).30 
.04 is in .30, 7 times and, ;02 remainder. We pnt the ^^g ^ J 
7 in timt^ place, because it is units. Annexing a 
cipher to the remainder, .04 is in .oi^, .5 times and' o remainder. 
We set the 5 in tenths place. Ata, 7.5 times. 

3. How many times 4 in .012 ? 

AI7ALTSI& — Reducing these decimals to a com- ofhutioh. 
mon denominator, we have .4 =.400 and .012. u|.oo).oi2 
Now, as .400 is not contained in .012, we put a j " ' 

cipher in units' place. Annexing a cipher to the . * 

dividend, we find 400 is not contained in .0120 ; we therefore put 
a cipher in tenths' place. Annexing another cipher, .40a is in 
V .01200, 3 hundredths time and o remainder. Ans, .03 times. 

39. How are decimals divided? 

Reduce the decimals to a common denominatory and 
divide the numerator of the dividend by that of the divi- 
sor, placing a decimal point on the right of the quotient. 

Annex ciphers to the remainder^ and divide cw before. 
The figures on the left of the decimal point denote whole 
numbers ; those on the rights dedmuls.. 

Or, divide as in whole numbers, and from the right 
of the quotient, point off as many decimals as the deci" 
mal places in the dividend exceed those in the divisor. 

Rekaicks. — I. If there are not figures enough in the quotient 
for the decimals required hj the second method, prefix ciphers. 

2. To divide a decimal hy 10, 100, 1000, etc.. 

Remove the decimal point in the dividend as many places to 
the left as there are ciphers in the divisor. 

3. If there is a remainder after carrying the work as far as de- 
sired, the sign ( + ) is annexed to the quotient to show it is not exact. 

EXAMPLES FOR PRACTICE. 

1. What is the quotient of .028 divided by 7 ? Ans. .004, 

2. What is the quotient of .432 divided by .144 ? Am. 3. 

3. What isthe quotient of 515 divided by 1.03? Ans. .500. 
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4. Divide 2.37 by 9. Ans. 0.2633 + 5 or, .2633^. 

5. At .25 dol. a pounds how much honey can be bought 
for 2.75 dollars? 

6. How many building-lots can be made from 12.75 
acres of land, allowing .25 of an acre to a lot ? 

7. Divide 43.12 by 10. 9. Divide .2806 by 1000. 

8. Divide 7.312 by 100. 10. Divide 734.201 by loooo. 

P.rf.* «,, following ai™».,:/ 

.II. 57-r.4. 16. 36.5 — 10. * 21. io~.oi. 

12. I9-^.25. 17. 3.85 -i- 100. 22. II -f-. 1 1. 

13. .675-^.33. 18. .o56-r-.ii2. . 23. .iiH-ri. 

14. .0342-^.07. 19. 39 1.04 -r 1000. 24. .0005-5-5. 

15- -0039-^.26. 20. 246.7 51 -T- 85. 25. .00003 -7-.OOOO4. 

26. A farmer sold 75 sheep for 187.5 dollars: what 
was that apiece ? 

27. If you travel 40.75 miles in a day, how long will 
it take to travel 195.6 miles ? 

28. If 34.5 bushels of apples cost 17.25 dollars, what 
will I bushel cost? 

29. If 18.75 tons of hay cost 196.875 dollars, what 
will I ton cost ? 

30. How many revolutions will a wheel 9.4 ft. in cir- 
cumference make in going 5280 feet ? 

31. If I acre of land produces 25.6 bushels of com, 
how many acres wiU be required to produce 4635 
bushels ? 

32. How many times are five thousandths contained 
in 37 hundredths ? 

53. How many times are seventy-five ten-thousandths 
contained in eight thousandths. 

34. How many times are seven millionths contained 
in three hundred-thousandths ? 



UNITED STATES MONEY. 



1. What is Money ? 

Money is the standard of valuer and -is often called 
Currency. 

2. What is United States Money ? 

United States Money is the national currency 
of the United Statea It is also called Federal Money. 

3. What are its denominations ? 

EagUsy dollars, dimes, cents, and mills. 

TABLE. 

lo mills, (m.) inake i cent, d. 
lo cents " I dime, d. 

lo d., or loo cts. " I dollar, $, or dol 
lo dollars " i eagle, E. 

5octs.=Jdol.; 33jcts.=f dol.; 25cts.=Jdol.; 
2octs.=idoL; 1.2^ cts. = idol.; iocts.=t^dol. 

Notes. — i. It will be observed that the denominations of IJ. S. 
money, like the orders of whole numbers, increase and decrease by 
the scale of lo. It is thence caUed Decimal Currency, 

2. The sign of U. S. money is the character ($), called the dol- 
lar mark, placed before the sum to be expressed. 

4. How is XT. S. Money written ? 

lyollars are written as whole numbers, with the 
ign ($) prefixed to them. 

Cetits are written in the first two places on the right 
of the decimal point j because they are hundredths of a 
dollar. Thus 13 dollars 25 cents are written I13.25. 

Mills are written in the ^AiW place on the right; be- 
cause they are thousandths of a dollar; as $25,038. 

Remarks. — i. Easrles are exr,resBfid by tens of dollars ; dimes by 
tens of cents. TIivla, 15 eagles are $150, axid 6 dimes ai-e 60 couts. 
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2. As cents occupy ttoo plaoee, if the nmnber to be expressed is 
less than io» a cipher must be prefixed to the figure denoting them. 

3. In business calculations, if the mills in the result are 5 or 
more, they are considered a cent; if less than 5, they are omitted. 

1. Write 17 dollars and 5 cents. * Ans. I17.05, 

2. Write 20 dollars, 10 cents, and 3 mills. Ans. $20,103. 

3. Express 3 eagles and 4 dimes, in dollars and cents. 

Analysis. — Since in i eagle there are 10 dollars, in 3 E. there 
are 3 times 10, or $30. Again, in i dime there are 10 cents, and 
in 4 dimes 4 times 10, or 40 cents. Ans. $30.40. 

4. Write 43 dollars, 12 cents and 5 miDs. 
. 5. Write 100 dollars and 8 cents. 

6. Write 219 dollars, 3 cents and 4 mills. 

7. Write a thousand and ten 'dollars and five cents. 

EXERCISES IN READING U. S. MONEY. 
5* How read XT. S. Money ? 

Bead the figures on the left of the decimal pointy as 
dollafs ; those in the first two places on the rights as cents; 
the next one, as mills; the otherSy as decimals of a milL 

Copy and read the following sums of U. S. Money ? 

1. $17,213. 6. $100. II. $1000.043. 

2. $30,105. 7. $107. 12. $2100.05. 

3. $42.60. 8. $110.50. 13. $1006,40, 

4. $0,437. 9. $230,061. 14. $3050.10. 

5. $0,805. • lo* $500,007. 15. $4100.01 

REDUCTION OF U. S. MONEY. 

CASE I. 
To Reduce DoJIars to Cents and Mills. 
I. How many cents are there in $4 ? 

Analysis.— Since there are 100 cents in a dollar, there must bo 
100 times as many cents as dollars, or 400 cts. (P. 56, Q. 17.) 
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2. In $6, how many cents? Inly? Inlio? In 12? 

3. How many mills in $6 ? 

Analybis. — ^There are 1000 mills in a dollar; hence, in $6 
(here most be 1000 times m many mills as dols., or 6000 mills. 

4. How many mills in 15 cents ? In 52 cents ? 

5. In I7, how many mills ? In $1 1 ? In I20 ? 

SLATE EXERCISES. 

1. How many cents in 18 doUars ? 

Analysis. — Since there are loo cents in a Opbbatiow. 

dollar^ there must be 100 times as many 18 dollars, 

cents as dollars ; and 100 times 18 are 1800. ^QO 

Therefore, eta Ang. 1800 cts. 

2. In 87 cents, how many mills ? 

Analysis.— Since there are 10 mills in 87 cents, 

a cent, there must be 10 times as many mills 10 

as cents ; and 10 times 87 are 870. Ans. 870 mills. 

6* How reduce dollars to cents, etCi ? 

To reduce dollars to centSy multiply th&ni hy 100. 
To reduce dollars to miUsj multiply them by 1000. 
To reduce cents to milUy multiply them by 10. 

Note. — To reduce dollars, cents, and mills, to cents and tniUa, 
erase the sign ofdoUwrs ($) and the dedmcU point, 

3. In $40.75, how many cents ? Ans. 4075 cents. 

4. In $51,073, how many mills? Ans. 51073 mills. 

Bedude the following to the denominations indicated? 

5. $67 to cents. 10. $85.38 to cents. 

6. $125 to cents. 11. I7.375 to mills. 

7. $95 to mills. 12. $9.87} to mills. 

8. I216 to mills. 13. I537 to cents. 

9. I46.10 to cents. 14. 1 1 385 to mills. 
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CASE II. 

To reduce Cents and Mills to Dollars. 

1. How many dollars in 212 cents ? 

AKAiiYSis. — Since in xoo cents there is $1, in 212 cents there 
are as many dollars as 100 is contained times in 212 ; and 100 is 
contained in 212, 2 times and 12 cents over. Therefore, etc. 

2. How many dollars in 500 cents ? In 625 cents ? 

3. How many dollars in 700 cents ? In 865 cents ? 
4* How many dollars in 3000 mills ? 

Solution.— As many as 1000 is contained times in 3000, which 
is 3 times. 

5. How many doUars in 5256 mills? In 7341 mills? 

6. How many cents in 327 mills ? In 432 mills ? 

SLATE EXERCISES. 

1. How many dollars in 348 cents ? 

Aj^aIjYBIS. — Since in 100 cents there is i dollar, OPEBAnoir. 

in 348 cents there are as many dollars as there are i loo ) 3 US 

times 100 cents in 348 cents; and 100 is in 348 

cents, 3 times and 4^ cents over. Therefore, etc. ♦3*4^ 

2. How many dollars in 4285 mills ? 

Solution. — We divide the given mills hy 11000)41285 

1000, or what is the same thing, cut off 3 fig- 

nres on the right of the dividend. -4^* 14-285 

7. How reduce cents and mills to dollars ? 

To reduce cents to dollars, tf?mt?e them hy 100. 
To reduce mills to dollars, divide them by 1000. 
To reduce mills to cents, dimde them by 10. ' 

3. In 235 cents, how many dollars ? Ans. $2.35. 

Reduce the following to the denominations indicated : 

4. 563 cents to dollars. 7. 5770 cents to dollars. 

5. 895 cents to dollars. 8. 268 mills to dollars. 

6. 1263 cents to dollars. 9. 3275 mills to cents. 
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ADDITION OF U.S. MONEY. 

I. George paid $2.45 for a sled, and $1.63 for a pair 
of skates : what was the cost of both ? 

ANAiiYSis.— $2 and $1 are $3 ; 45 cts. and 63 cts. are 108 cts^ 
. or $1.08, whlcli added to $3; make $4.08. Therefore, etc 

{ 2. What is the sum of $5.17 and $12.30 i 

3. If a hat costs $5.50, and a Test $9.75, what is the 
cost of both ? 

4. A former sold a sheep for $5.50, and a. calf for 
17-30 : what did he receive for both ? 

5. The price of a reader is 87 cts., and an arithmetic 
63 cts. : what is the price of both ? 

6. K a man pays I3.25 a day for board, and 85 cents 
for cigars, what are his daily expenses for both ? 

SLATE EXERCISES. 

.8* Upon what principle is U. S. Money founded ? 
It is founded upon the Decimal Notution. 
9» How are its operations performed ? 

Its operations are the same as the corresponding opera- 
tions in wTwle numbers and Decimal Fractions. 
I. What is the sum of $10.625 ; $16,078; $28 ? 

Analysis. — ^We write dollars under dollars, cents $ 1 0.6 2 5 

under cents, etc., and beginning at the right,. add as ' 16.078 

in simple numbers, placing the decmai point in the 28.00 

amount under those in the numbers added. (P. 25^ $54,703 
Q^ 9) 

10* How add United States money 1 

Write dcfUars und&r dollars^ cents under centsy etc., and 
add as. in simple numbers, placing the decimal point in 
the amount under those in the numbers added. 

Note. — If any of the given numbers have no cents, their place 
should bo be supplied by cipTierA 
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• 
• 


(2.) 


(3.) 


(4.) 


(5.) 


♦430.451 


$641,375 


$89040 


$2056.625 


205.06 


80.06 


708.00 


140.50 


128.007 


65.007 


25-56 


68.08 


Am. 763-5 iS 


240.25 


7-07 . 


•9-315 



6. What is the sum of I85.10; |i 64.07; and $35.20? 

7. What is the sum of $207.56 ; $500.65 ; and $61.52 ? 

8. Paid $8.75 for a barrel of flour; $5.25 for 2 barrels 
of apples ; and $7 for a ton of coal r what was the amount 
ofmybiU? 

9. A farmer bought a horse for $120,875 5 a yoke of 
oxen for $95 ; >nd a cart for $68.50: what did he pay 
ibr all ? 

10. A merchant sold goods amounting to $150.35 to 
one customer; to another $96.40; to another $110; 
and to another $200.68: what amount did he sell 
toaai? 

11. Add 120 dollars, 5 cents^ and 3 mills; 45 dollars, 
and 7 mills ;* 78 cents, and 6 mills. 

12. Add 7 dollars, and 7 cents; 10 dollars, and 5 
mills; 217 dollars, and 45 cents; and. 31 dollars. 

13. Add 371 dollars, 40 cents, and 8 mills; 710 dol- 
lars ; 90 dollars, and 35 cents ; and 219 dollars. 

14. Add 1000 dollars; 100 dollars, and 10 cents; 93 
cents ; 860 dollars, and 8 cents ; 5 dollars and 95 cents. 

15. What is the sum of 1500 dollars and 8 cents + 
807 dollars, 60 cents, and 7' mills + 763 dollars, 3 cents 
and 5 mills + 85 cents and 8 mills? 

16. A lady bought a dress for $45.63; a shawl for 
$87.625 ; a collar for $15.375 ; a pocket-handkerchief 
for $7.50 ; what was the amount of her bill ? 

17. Bought an, overcoat for $35.75; a dress-coat for 
$28.62^ ; and a vest for $9.12^ : required the amount. 
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SUBTRACTION OF U.S. MONEY. 

1. William haying $7.62, gave $2.50 for a cap : how 

mnch did he have left ? 

» 
ANAiiYBis. — $2 from $7 leave $5 ; and 50 cents from 62 cents 

leave 12 cents. Therefore, etc. 

2. Henry gave a 10 dollar bill to pay for a hat, the 
price being $7.50 : how mnch change should he receive ? 

3. The price of a grammar is 85 cte.. and that of a 
geography $1.30 : what is the difference in their prices? 

4. A father earns $10.75 a week, ^^^ b^s son I8.50: 
how mnch more does the former earn than the latter ? 

5. A man paid $12.60 for a gal; of brandy, and $8.25 
for a bar. of flour : required the difference in cost ? 

SLATE EXERCISES. 

I. A person having $356.07, paid $109,625 for a horse:' 
how much did he have left? 

Analysis. — ^We write the less number nndsr the Qpihatioh, 

greater, dollars nnder dollars, cents under cents, etc. $35^*^7 
Subtract as in simple numbers, and pla<ie tlie deei^ 109.625 

nuU point in the remainder under that in the subtra- $246,445 
hend. (P. 38, Q. 9.) 

!!• How subtract United States money? 

. WrUe the less number under the greater, dollars under 
doUarSy cents under cents, etc^ and subtract as in simple 
numbers, placing the decimal point in the remainder 
under that in the subtrahend. 

Note, — ^If either of the g^ven numbers has no eenti, their place 
should be supplied by. ciphers. 

(2.) (3.) (4.) (5.) 

From $65,875 $110.46 $68,004 $100.00 
Taice 46.29 95.375 19-086 0.875 
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6. George gave $1.75 for his geography, and (I0.875 
for his arithmetic : what was the difference in cost ? 

7. A lady bought articles amounting to $29,375, and 
gave the clerk a 50 dollar bill : how much change ought 
she to receive ? 

8. Bought a coat for $25.75 ; pants for $14; Test for 
$11.50; and sold- wood to the tailor amounting to $50: 
how much am I indebted to him ? 

9. If you have $407 on deposit, and check out 
$219,625, how much will you have left in bank ? 

10. Rnd the difference between $117.45 and $201.03 ? 

11. Find the difference between $1000 and 1000 cts. ? 

12. From two hundred dollars and seven cents, take 
forty dollars and 5 mills. 

13. Fi'om one hundred dollars and 6 cents, take five 
dollars and 20 cents. 

14. From $300, take 3 doL, 3 cts., and 3 mills. 

15. A father gave one daughter a music-box worth 
$75,375, the other a sewing-machine worth $55.67 : what 
was the difference in their cost ? 



MULTIPLICATION OF U. S. MONEY. 

1. What will 3 chairs cost, at $7.50 each ? 

AiTALTSis. — 3 chairs will cost 3 times as mncli os i chair. Now 
3 times $7 are $21, and 3 times 50 cts. are 150 cts., equal to $1.50, 
which added to $21, make $22.50. Therefore, etc (P. 52, Note.) 

2. .What cost 4 fruit-knives, at $2.12 apiece ? 

3. What cost 5 bouquets, at $3.50 apiece ? 

4. What cost 6 paper-folders, at 75 cents apiece ? 

5. At $4.10 a box, what will 8 boxes, of lemons 
come to? 

. 6. At $11.20 apiece, what will 10 dresses cost? 
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SLATE EXERCISES. 

1. What will i8 ploughs cost» at $13,125 apiece ? 

Analtbib. — If I plough coBts $13,125, 18 ploughs I13.125 

will cost 18 timeB as much. We multiply in the jg 

usual way, and from the right of the product point 

off three fifinires for cents and mills; because there ^ 

are three pkwcea of cents and mills in both factora. __r__- 

|P. 139, Q, 28.) $236,250 

13. How multiply United States money ? 

Multiply as in simple numbers^ and on the right of 
tlte product, point off as many figures for cents and miUs 
as there are decimal places in both factors. 

Note. — In United States Ifonep, as in simple numbers, the 
muttiplier must be considered an abgtraet number. 

2. If you spend 87 J cents a day, what will you spend 
in 7 days ? 

SOLtJTiON.— 87i cts.=$a875, and $0,875 x 7=$6.i25, An$, 

(3.) (4.) (S-) (6.). 
Mtdt. $39.35 $60,075 $100,008 $82650 
By II ^ . 6^ '15 

7. What will 36 chickens come to, at 62J ct& each ? 

8. If a man earns $9.50 a week, what will be his 
wages for 52 weeks? 

9. At $i.37i per yard, what will a dress containing 
20.5 yards of grenadine come to ? 

10. At $7.50 a ton, what will 100.5 tons of coal cost ? 

11. What cost 18 pianos, at $750 apiece? 

12. What is the amount of a man's expenses for 12 
months, if he spends $86.50 a month ? 

13. What cost 25 buUding-lots, at $1250.50 a lot? 
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14. At $4.50 each per day, what will be the hotel 
expenses of 6 persons for 4 weekd ? 

15. What is the sum of 12 times 87^ cents, and 15 
times 62^ cents ? 

16. What is the difference between 20 times $17.65^ 
and 17 times $25.40 ? 

17. A farmer bought 12 calves, at $7.60 each ; and 20 
sheep, at $4.75 each : how much did he pay for both 
lots ; and what is the difference in their cost ? 

DIVISION OF U. S. MONEY. 

1. If 9 oranges cost 63 cents, what will i orange cost ? 

AirALYBis.-^If 9 oranges cost 63 cents, i orange will cost i 
ninth of 63 cts., which is 7 cts. Therefore, etc. (P. 63, Q. 10.) 

2. If 7 sheep cost $35, what wiQ one cost ? 

3. If 8 yards of velvet cost $72, what will i cost ? 

4. A man laid out $50 in vests, which were $5 apiece : 
how many did he buy ? 

5. How many hand-carts, at $6, can be bought for I300 P 

SLATE EXERCISES. 

I. Sold 6 hats for $42.75 : what waa that apiece ? 

A17ALTBIS.— -I hat is I sixth of 6 hats ; hence i Opbbation. 
hat is worth i sixth of $42.75, which is $7125. ' 6)$42.750 
The object of tiiis example is to divide the sum Ans, $7.1 25 
O! $42.75 into 6 equal parts. (P. 63, Q. 10.) 
Dividing as in simple nnmheiis, there is a Temainder of 3 cents 
. which we reduce to mills, and dividing as before, point off threft 
figures for cents and mills. 

13, How divide United States money by an abstract number ? 

Reduce the dividend to mills, and divide as in simple 
numbers. The quotient will be mills, which must be re- 
duced to dollars and cents. 

Note. — If there is a remainder, write the agn + after th* 
quotient. 
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2. How many hats, at $7,125, can be bought for 
142.75? 

ANALYSIS. — The object. here is to find Opbratiow. 

how many times one sum of money is con- ♦7.l25)$42.75o(6 
tained in another. Bat the diyisor contains 42'75Q 

dollars, cents, am? mills, while the dividend 
contains doUars and cerUs only. We there- 
fore reduce the latter to mills, and then divide as in simple num- 
bers. (P. 67, Q. 10.) 

139 a. How divide XJ. S. Money by XJ. S. Money ? 

Reduce the divisor and dividend to the same denomina- 
tion, and divide as in simple numbers. The quotient 
will be times, or an abstract number. (P. 63, Q. 10.) 

Notes. — i. In business matters it Is rarely necessary to carry 
the quotient beyond mills. 

2. If there is a remainder after all the figures are divided, 
annex ciphers, and continue the division as. far as desirable, con- 
sidering the ciphers annexed as dedmals of the dividend. 

(3.) (4.) • (sO (6.) 

7)192.694 8)1x14 9) $12,791 6)|o.8o4 

I13.242 114-25 I1421+ I0.134 

7. How many times are $8 contained in $90.47 ? 

8. How many times are $75 contained in $900 ? 

9. How many melons, at $0.25 each, caii be purchased 

/3r $15.75? 

10. How many ponnds of bntter, at $0.30, can be had 

for $25.65? 

11. If I pay $14,875 for 7 baskets of peaches, how 
much is that a basket ? 

12. A stationer sold 5 slates for $0,625: what was 
that apiece ? 
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13. At I20 apiece, how many yearlings can be bought 
for $280 ? 

14. How many acres of land, at $12.50 per acre, con 
you buy for $1000 ? ' 

15. Paid $43 for 8 excursion^tickets : how much was 
that for each ticket ? 

16. A clerk agreed to work 12 months for $427.56: 
what was that per month ? 

17. If $1600.75 are divided equally among 25 per- 
sons, how much will each receive ? 

18. Sold 280 sheep for $658 : what was that per head ? 

19. Sold 35 doz. eggs for $8.75 : what was that a doz.? 

20. Paid $2675.75 for 278 tons.of coal : what was the 
cost per ton ? 

QUESTIONS FOR REVIEW. 

1. A man bought 6 cords of wood at $4. 1 7, and 5 tons 
of coal at $7.375 : what did he pay for both ? 

2. If you buy 10 pen-knives for $6.75, and sell tlicm 
at 85 cents apiece, how much will you make or lose ? 

3. What is the diflference between 7 times $8.50, and 
9 times $7,625 ? 

4. What is the difference between 11 times $17.65, 
and 8 times $19.48? 

5. Bought 8 boxes of raising at $6.40, and sold them 
at $9.63 a box : how much was made on them ? 

6. A traveler was robbed of $375, and had $159.60 
left : how much money had he before the robbery ? 

7. If you buy 12 melons for $3.96, and sell them at 50 
cents each, how much will you make on each ? 

8. A grocer bought 12 bags of coffee for $121.92, but 
finding it damaged sold it for $30.20 less than cost: for 
what did he sell it per bag? 
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9. Bought III barrels of flour for $897.50: for how 
much must I sell it per barrel to make $300 ? 

10. Paid $1162.50- for 25 acres of land: what is that 
^r acre ? 

11. Paid $6785 for 100 oxen: what was that apiece ? 

12. How many horses, at $150, will $10650 buy ? 

13. What is the sum and difference of $567,625 and 

♦945-50? 

14. How many tubs of butter, at $16.50 each, can be 

bought for $206.25 ? 

15. Exchanged 75 barrels of apples worth $150, for 
25 barrels, of cider : what did the cider cost per barrel ? 

16. How many pair of shoes, at $1^, can be had for 
5000 i)ounds of rice, at 12^ cents a pound ? 

APPLICATIONS OF U.S. MONEY. 

BILLS. 
14. WhatiBabiU? " 

A Bill is a written statement of goods sold, services 
rendered, etc., and should include the various items, the 
price of each, the clcde^ and the place of the transaction. 

15* How aria bills receipted ? 

A Hill is receipted when it contains the words, 
**Eeceived payment," and is signed by the person to 
whom it is due, or his agent 

16. Wliat is tiie meaning of the terms Debtor and Creditor f 

A debtor is a person who owes a, debt 

A creditor is one to whom a debt is owed. 

m 

N0TES.--1. The abbreviation Dr. denotes dMt or debtor; Cb., 
credit or creditor ; per signifies 6y, and the character @, (U. ' 

2. To familiarize the learner with iheform of bills, the manner 
of receipting them, etc., it is advisable for him to copy the follow- 
ing, in a neat hand, apoh his slate or paper. 
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Find the amount of the' following bills : 

( I.) New Yobk, -JTine 3d, 1871. 

Hon. George Peabody, 

Bougjit of HoRAOfi Webster. 

7 lbs. coffee, @ $0.38 • . . . $2.66 

12 ** sugar, " .16 ... . 1-92 

. 6 ^ cornstarch, " .11 . • . • -66 

5 « tea, " -87 4»35 

Amount 

tteceived Payment^ . 

Horace Webster. 

^2.) Mobile, Feb. 2iBt, 1871. 

George Walker, Esq., 

To Daniel Kingsbury & Co, Dr. 



To 15 yds. silk, @ 


I2.35 


<* II « muslin, *^ 


.29 


« 12 pair hose, " 


42 


« 12 " gloves, " 


1.50 


" 6 parasols, " 




Re<fd Pay't ly Note, 




D. Kingsbury & Co., 




By S. Barret, 



t^\ Chicago, May 2jBt, 1871. 

John Murdock, Esq., in acct. with David Joy & Co. 

Dr. 

jPor 12 pair shoes, @ $1.62 

« 6 « thick boots, " 2.75 

*^ 10 " slippers, ^ -88 

« 24 " wooUen hose, " .30 

Carried forward, ♦$ ^ -94 
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Brought forward. 






I5I.94 


Credit. 






By 6 bushels wheat, 


® 


$1.50 




« 14 " oats, 


t( 


.60 


• 


^ 3 barrels cider, 


u 


2-75 




^V lo barrels potatoes. 


u 


1.87 




What is the balance ? 






44»3S 




• 




Balance, I7.59 



• (4.) 

Meissbs. J. H. BuBTis & Co., 

Bought of SOHEEMEBHOEK & WiLBOlir, 

12 slates @ t.13 ; 3 blackboards @ $9-50; 6 boxes of 
crayons (^$.6S; 36 inkstands ® $.12 ; 2 small globea 
@ $5.25. Bequired the amount 

(5.) 

James Babbeb in acct, with W. C. Young. 

Dr. 

For 10 shoyels ® I1.67 ; 12 hoes ® 1.25 ; 6 rakes (^ 
$1.50; 4 axes (§^ $2.63. 

Credit. 

By 12 days work, man, @ $2.00; 10 days work, self 
and' team, @ $3.60; 20 cords wood ® $3.10; 15 shade- 
trees @ $1.75. 

What is the balance due on the above ? 

6. George Morris of Chicago bought of A. T. Stfewarfc 
& Co. 18 yds. of silk, at $2.63 ; 14 yds. Empress cloth, 
at $1.75 ; 12 yds. of poplin, at $2.375 ; 15 yds. of French 
lawn, at $0.65; 6 pair of gloves, at $1.85; 6 pocket- 
handkerchiefs^ at I1.25; 3 parasols, at I3.60. Sequired 
the amount. 
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1« What are Simple Numbers? 

Simple Nunibera are those which contain units 
of one denomination only; ' as^ two, four, 3 apples, 
4 quarts; etc 

9* What are <hmpound Numbers ? 

Compound Nanibers are those which contain 
two or more denominations of the same nature; as, 
4 bushels and 3 pecks; 3 days and 5 hours. 

Illustration. — Suppose, for example, we apply the xjich as a 
unit of measure to the side of a table, and find it equal to 30 such 
measures. Again, if we emploj the foot (12 in.) as the unit, it is 
equal to two such measures, and 6 in. oyer. Now as 6 inches =? 
\ foot, we may call its length 2\ feet, or 2 feet, 6 inches. The 
former expression contains tmits of but one denomination, viz., 
feet ; therefore, it is a simple number. The latter contains units 
of tteo different denominations, which are of the same nature, viz., 
feet and ine^es ; therefore it is a compound number. 

But the expression 2 fedt and 4 pounds is not a compound 
number; fbr the units are of unlike natures. 

Note.— Compound- numbers are often called Denominate 
Numbers. 

3, When it is said that a cane is 3 feet long) what is the kind 
of number used ? 

A Simple Number; because it contains butona 
denomination, yiz., feet. 

4. If we say that a cane is a feet and 10 inches long, what kind 
is the number ? 

A Compound Number ; because it contains two 
denominations of the same nature, yiz.^ feet and inches. 

What kind of a number is 6 days ? Why ? 

What kind is 5 pounds 2 shillings and 6 pence? Why? 

What kind is each of the following ; Two ? Three ? 
12 oranges? 7 pounds and 5 ounces? 10 dollars and 
25 .cents ? 10 oxen ? 
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UNITED STATES MONEY. 
5. What is United States Money^ ? 

United States Money is the national currency 
of the United States, and is often called Federal Money. 

!»• VSTbat are its denominations t 

EagleSy dollars, dimes, cents, and miUs. ' 

TABLE. 

lo mills (m.) are i cent, ct. 

lo cents " I dime, d. 

lo d., or loo cts. " I dollar, $, or doL 

lo dollars " i eagle, JS. 

•y. Of how many^ kinds is U. S. money^ ? 
Two, Paper and Metallic, 

8. What is the pa/per money of the U. S. ? 

The Paper Money of the U.S. consists of Treasury- 
notes SbbvlqA. by the Government, known as Greenbacks, 
and Bank-notes issued by Banks. 

Note. — Paper money is called Paper Currency, 
Tieasnry-notes less than $i aie c^ed Practional Ourrency, 

9. Wh&tiB metallic money 1 

Metallic Money consists of stamped pieces of 
metal, called coins. It is also called specie, or specie 
currency. 

Note. — For exeitases in U. S. money see pp. 143-157. 

10. Of what do the coins of the United* States consist ? 

Gold coins, silver coins, and the minor coins. 

11. Name the coins of each. 

The gold coins are the douhle-eagle, eagle, half -eagle, 
quarter-eagle, three-dollar, and dollar piece. 

The silver coins are the trade dollar, half-dollar, 
quarter-dollar, twenty-cent piece, and dime. 

The minor coins arc the nickel 5-ce7i^ and ycent 
pieces, and the hTonze-cent. 
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ENGLISH MONEY. 
13. What is English money? 

English Money is the national currency of Great 
Britain, and is often called Sterling Money. 
1 3. What are the denominations ? 

Pounds^ shillings, pence, and farthhigs. 

TABLE. 

4 farthings {qr. or /ar.) are i penny, d, 

12 pence ^ i shilling, «. 

eo shillings " i pound or sovereign, £. 

21 shillings " i guinea, g. 

Notes. — i. The legal value of a pownd Sterling, or sovereign^ 
\A $4.8665 ; the value of an Kngliwh shiUing is 24^ cents ; and that 
of a penny^ about 2 cents. 

2. Farthings are oommonly^ expressed as fractions of a penny. 
Thus, I far.=id.; 2 far.=id.; 3 far.=}d. 

1. How many farthings in 5 pence ? 

ANALYSIS. — Since there are 4 futhings in a penny, there muKt 
be 4 times as many ftrthings as pence, and 4 times 5 are 20 pence. 
Therefore, etc. 

2. How many pence in 3 shillings ? In 5 s. ? In 7 s. ? 

3. How many shillings in £3 ? In £5 ? In £10 ? 

4. In 15 farthings how many pence ? 

- Analysis. — Since in 4 feirthings there is i penny, in 15 fiar. 
there are as many pence as 4 &r. are contained times in 15 &r ;l 
and 4 is in 15, 3 times and 3 over. Therefore, in 15 fax. there are 
3d. and 3 far. over, or 3}d. 

5. How many shillings in 18 pence ? . In 24^ ? . 

6. How many pounds in 21 shillings? In 30 s.? 
In 40 s. ? In 85 s. ? In 100 s. ? 

*»* If the teacher desires farther practice upon the Tables, as 
they are recited, he will find corresponding Examples in the Slate 
Exercises, pp. 173-178. 
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TROY WEIGHT. 

1 4. For what is Troy Weight used ? 

For weighing goldy silver ^ and jewels. 

15. What are the denominationB ? 

Pounds, ounces f pennyweights, and grains. 

TABLE. 

24 grains {gr.) are i pennyweight, pwt. 
20 pennyweights ** i ounce, oz, 

12 onnoes ^ i pound, lb. 

Note. — ^The best method of unpartiog to children a oonect 
idea of WeigJUs and Measures, is to let them see and handle the 
actual standards, or some material objects which are equal to the 
seyeral units of length, surf ace, capacity, and weight. In this waj, 
the Compound Tables afford a wide field for object teaching, 

1. How many grains in 2 pennyweights? 

2. How many pennyweights in 3 ounces ? In 5 oz. ? 

3. How many ounces in 3 pounds ? In 5 pounds ? 

4. How many ounces in 40 pwt ? In 45 pwi ? 



AVOIRDUPOIS WEIGHT. 

16, For what is Avoirdupois weight used ? 

For weighing all coarse articles; as, hay, cotton 
groceries, etc., and all metals except gold and silver. 

17. What are the denominations? 

Tons, hundreds, pounds, and ounces. 

TABLE. 

16 ounces (oz.) are i pound, lb» 

100 pounds " I hundred weight, cwt. 

20 cwt, or 2000 lbs., " I ton, 31 

8 oz. = J lb.; 4 oz. = i pound. 



V 
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NOTBS. — I. The ounce is often diTided into Ttahei, quarters, etc. 

2. In bnsiness transactions, the dram, the quarter of 25 lbs., 
p,nd the firkin of 56 lbs., are not nsed as units of Ayoirdupoia 
Weight. 

3. Net weight is the weight of gooda, without the hag, cask, etc. 

4. Gfross weight is the weight of goods with the bag, cask, or 
box in which they are contained. It calls 28 lbs. a quarter, 112 
pounds a hundred weight, and 2240 pounds a long ion. 

. I. How many ounces in 3 pounds ? In 4 lbs, ? 

2. How many pounds in 3 quarters ? In 5 qrs. ? 

3. How many hundreds in 3 tons ? In 5 tons ? 

4. In 40 ounces, how many pounds ? In 48 oz.? 

5. In 30 hundreds, how many tons ? In 60 cwi ? 

6. In 3500 pounds, how many tons? In 5000 lbs.? 



APOTHECARIES' WEIGHT. 
1 S. For what is Apothecaries' Weight used ? 

For mixing medicines. 

19. What are the denominations ? 

Pounds, ounces, drams, scruples, and grains* 

TABLE. 

20 grains (gr.) are i scruple, sc, or 3, 

3 scruples " i dram, dr., or 3 . 

8 drams " i ounce, oz., or % . 

12 ounces " i pound, g). 

Note. — The only difference between TYoy and Apotheeafies^ 
weight, is in the division of the ounce. The pounds ounce, and 
grain are the same in each. 

1. How many grains in 2 scruples? In 3 scruples? 

2. How many scruples in 4 drams ? In 8 drams ? 

3. How many drams in 5 ounces ? In 100 ounces ? 

4. How many ounces in 6 pounds? In 12 pounds 1 
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LINEAR MEASURE. 

30. For what is Linear Measare used ? 
For measuring that which has length, without breadth; 
BSy lines, distances^ etc. It is often caUed Lon^ Measure. 

91. What are the denominatloiifl ? 

LeagueSy mileSf furlongs^ rods, yards, feet, and inches. 

TABLE. 

12 inches {in.) are i foot, ft. 

3 feet " I yard, yd. 

5 J yds., or i6 J ft " I rod, perch, or pole, r., or p. 
40 rods, " I furlong, fur. 

8 fur., or 320 rods " i mile m. 

3 miles " I league, 1. 

Note. — The inch is commonly divided into halves, fourths, 
eighths, or tenths; Bometimes into twelfths, called lines, 

1. Draw a straight line 2 inches long on your slate or 
blackboard. 

2. Draw one 4 in. long. 6 in. long. 9 in. long. A foot 
long. A yard long. 

3. How long is your pencil ? This pen-knife ? This 
pen-holder ? This paper-folder ? This ruler ? 

4. How long is this table ? How wide ? How long 
is the school-room? How wide? How high? How 
long is the play-ground ? * 

5. How many inches in 3 feet ? In 5 feet ? In 8 feet ? 

6. How many inches in 2 ft and 5 in. ? 4 ft and 6 in. ? 

7. How many feet in 4 yards ? In 7 yds. ? In 9 yds. ? 

8. How many feet in 5 yards and 2 feet? In 6 yds. 
aaid4ft? 

* This exercise shonld be varied, and con1;inned till the class 
obtain a clear idea of the ordinary measares of length. 
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9. How many miles in 5 leagues ? In 8 leagues ? 

10. How many feet in 2 rods? In 3 rods? 

11. In 37 inches, how many. feet? In 60 in.? In 
75 in. ? In 100 in. ? 

12. Ini8 feet, how many yards ? In 28 ft ? In 40 ft ? 

13. In 32 furlongs, how many miles? In 41 fur.? 
In 50 fur. ? 

CLOTH MEASURE. 
99. For what IB Cloth Measure used 7 

For measuring those articles of commerce whose 
iength only is considered; as, cloths, laces, ribbons, etc. 

33* What are the denominations? 

The Idnear Yard is the principal unit This is 
divided into quarters^ eighths, and sixteenths. 

TABLE. 

3 ft. or z^ in., are i yard, - - - yd. 
18 in., " I half yard, - - iyd. 

9 in., " I quarter yard, - \yd. 

4^ in., . " I eighth '* - i yd. 

2 J in., " I sixteenth, " - -A^ yd. 

NoTB. — Ml$ Flemish, English, and B^nch, are no longer used 
in the United States; and the nlMl, as a measure, is practically 
obsolete. 

I, How many quarters in 14 in. ? In 26 iiL ? 
2* How many fourths in 3 J yards ? In 5 J yards ? 

3. How many eighths in 25 in. ? In 37 in. ? 

4. How many eighths in 2^ yards ? In 3I yards ? 

5. How many yards in 14 half yards ? In 30 halves ? 
In 35 halves ? 

6. How many yards in 25 fourths of a yard ? In 32 
fourths ? In 48 sixteenths ? 



COHPOUKD NUHBEBB. 



165 



SQUARE MEASURE. 

94. For what is Square Measnre aged ? 

For measuring surfaces, or that which has length and 
breadth, without thickness; as, land, flooring, etc. It is 
often called Land Measure. 

95* What are the denominations 7 
Acres, square rods, square yards, square feet, and 
square inches. 

* 

TABLE. 

144 square in. {sq. in.) are i square foot, sq.ft. 
9 square feet ^ i square yard, sq. yd. 

sq. r. 



30I square yards, or ) 
272J square feet, ) 
160 sq. rods 
640 acres 



^^ ( I sq. rod, perch, 

( or pole, 
" I acre, A. 

" I square mile, M. 



Note. — The acre was formerly divided into 4 roods ; but in 
practice the rood is no longer used as a unit of measure. 



96. What is a Square ? 

A Square is a rectilinear figure 
which has /owr equal sides and/owr 
right angles. Thus, 

A Square Inch is a square, 
each side of which is i inch in 
length. 

A Square Yard is a square, 
each side of which is i yard in 
length. 



38Q. ft.5<3=9iq. ft 



I 





9 Bq. ft.=z sq.yd. 



NoTB. — The comers of any square figure, also of a table, a' 
room, etc., are right angles. 

I. Make a right angle upon your slate, or the black- 
board. 
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2. Make a square inch. 

3. Make a sqaare whose side is 3 inches. 6 inches. 

4. Make a square foot. 

5. Make a square yard. 

6. Divide a square yard into square feet. 

7. Divide a square foot into square inches. 

8. How many square inches in 2 sq. ft. ? In 3 sq. ft ? 

9. How many square feet in 3 sq. yds.? In 5 sq. yds. ? 

10. In 27 sq. feet, how m^y sq. yards j* In 36 sq. feet ? 

11. WhQit is the difference between 3 feet squiare, and 
3 6quare feet ? 



CUBIC MEASURE. 

97. Far what is Cubic Measure used ? 

For measuring solids ; as, timber, boxes of goods, the 
capacity of rooms, ships, etc. It is often called Solid 
Measure. 

9S. What are the denominatioiis ? 

Cords, cubic yards, cubic feet, and cubic inches. 

TABLE. 

1798 cubic inches {cu. in.) are i cubic foot, cu.fi. 

27 cubic feet " i cubic yard, cu. yd. 

128 cubic feet " i cord, 0. 1 

98, a. Describe a cord ? A foot of wood ? 

A Card of wood is a pile 8 ft. long, 4 ft. wide, and 4 
ft. high : for, 8 x 4 x 4= 128. 

A Cord Foot is one foot in length of such a pile ; 
hence, 8 cord feet make one cord. 

Note. — ^Timber is now measured by cubic feet and inches. 
The old cubic ton of 40 feet of round timber, and 50 feet of 
hewn timber, has faUen into disuse in the United States. 
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ft». WhAtUftCnbet 

A' Cube ia a resmlar solid _ „ _ . 

bounded by 8tx equal squares, 
called its feces. Thus, 

A Cubic Inch is a cube, 
each Bide of which ie a square 
inch. 

A Cubic Yard is a cube, 
each side of which is a square 
yard. 

1. Draw a cubic inch. 

2. Draw a cube whose sides are 3 ioches square. 

3. Draw a cubic foot 

4. How long and wide must a block of marble b^ 
whose height is 3 feet, to form a cubic yard ? 

5. How many cubic feet in 2 cubic yards ? 

6. How many cubic yards m 54 cubic feet ? 

7. In 2 cords, how many cubic feet ? 



DRY MEASURE. 
80, FoT wliat is Drj MeBanre used 1 
For measuring grain, fruit, salt, et& 
31. What are the denominations T 

Chaldrons, bushels, pecks, qvurts, and pints. 



a pints (pl.\ are i quarf^ q$. .- 
S quarts " i peck, pis. 

4 peeks, or 32 qts., " i bushel, Sm. 
36 bushels " I chaldron, ch. 

NVFBS. — I. The drj/ quart is equal to i^ liquid quart nearly. 
a. The ehaidnm is Tuad fbi niBBsuring coke and bitttminoaa coal. 
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1. In 8 pints, how many quarts ? In i6 pints ? 

2. In 32 quarts, how many pecks ? In 40 quarts ? 

3. How many pecks in 5 bushels ? In 7 bushels ? 

4. How many quarts in 5 pecks ? In 9 pecks ? 

5. How many bushels in 12 pecks? In 17 i)ecks? 

6. How many quarts in 2 bushels and 3 pecks ? 

7. How many quarts in 3 pecks and 4 quarts ? 

8. How many bushels in 40 quarts ? In 64 quarts ? 

LIQUID MEASURE. 

39* For what is Idqnid Measure used ? 

For measuring milk, wine, vinegar, molasses, etc, 

33* What are the denominations ? 

Hogsheads, barrels, gallons, quarts, pints, and gills. 

TABLE. 

4 gills (gi.) are i pint, pt. 

2 pints " I quart, gt, 

4 quarts ** i gallon, gccL 

$ii gallons *^ i barrel, bar., or bbl. 

6^ gallons " i hogshead, hhd. 

NoTBS. — I.. Liquid Measure is often called Wine Measure, 
2. The old Beer Measure is practically ohsolete in this country 

1. How many gills in 4 pints ? In 10 pints ? 

2. How many pints in 7 quarts ? In 9 quarts ? 

3. How many quarts in 5 gallons ? In 10 gallons ? 

4. In 20 quarts, how many gallons? 

5. In 24 pints, how many quarts ? 

6. In 16 gills, how many pints? 

7. In 24 gills, how many pints ? How many quarts ? 

8. In 32 pints, how many quarts? How many gallons.? 

9. How many gallons in 2 barrels ? 
JO. How mauy gallons in 2 hogsheads ? 
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CIRCULAR MEASURE. 

34. For what is Circular Measure used ? 

For measuring angles, land, la/titude and hngitude, 
the motion of the heavenly bodies, etc. 

35. What are the denominations ? 

Signs, degrees, minutes, and seconds. 



TABLE. 



9 

o 



6o seconds (") are i minute, 
6o*minutes " i degree, 

30 degrees " i sign, «. 

12 signs,. or 360° " i circumference, dr. 

Note. — Signs as a measure are used only in Astronomy. 

36. What is a Circle ? 

A Circle is a plane figure 
bounded by a curve line, every 
part of which is equallt/ distant 
from a point within called the 
center. 

37. What is the Circumference of 
a Circle? 

The Circumference of a Circle is the curve 
line by which it is bounded. It is divided into 360°. 

3S. What is the Diameter? 

The Diameter is a straight line drawn through the 
centre, terminating at each end in the circumference. 

39. What is the Radius ? 

The Madiui is a straight line drawn from the 
center to the circumference, and is equal to half the 
diameter. 

8 
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40. What is an Arc of a C^le? 

An Arc of a Circle is any part of the circnm- 
ference. 

In the preceding figure, A D E B F is the circum- 
ference; A B the diameter; A, D, E, etc., are 
radii; A D, D E, etc, are arcs. 

Draw a circle. Draw a diameter. Draw another! 
diameter perpendicular to the first 

NoTB. — These two diameters divide the circomferenoe into fonr 
equal ports, called quad^cmU. 

41. How many degrees in a quadrant % 

Ninety. 

49. How many and what ang^les do these two diameters form t 

Four right angles. 

43. How many degrees in a light angle t 

Ni/nety. 

MEASUREMENT OF TIME. 

44. What are the denominations of Time 7 

Cmturiesy years, months, weeks, days, hours, minute^ 
and seconds. 

TABL^E. 

6o seconds {see.) are i minute, min. 

6o minutes ^ i hour, A. 

24 hours ** I day, d. 

7 days ** I week, w. 

365 days, €>r I ^^ ^ common year, c. y. 
52 w. and id.,} 

366 days "I leap year, I y. 
12 calendar months (wo.) '* i civil year, y. 

100 years " i century, cefu 

NoTB. — ^In most business transactions, 30 days are considered 
a month. Four weeks are sometimes called a lunar month. 
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45* What is a common year t 

A common year is one which contains 365 days. 

46. What is a solar year ? 

A solar year is the time in which the earth revolves 
around the sun^ and equals 365 d. 5h. 48 min. and 49.7 sea 

NoTB.— The exceu of the ioiar above the common year is 
abont 6 hours, or ^ of a day^ nearly ; henoe, in 4 years, it amounts 
to about I day. 

47. What is a leap year? 

A leap year is one which contains 366 days. 

4§. How caused, and why so called 1 

It is caused by the excess of a solar above a common 
year ; and is so called because it leaps over the limits or 
runs on one day more than a common year. 

This day is given to February ^ because it is the short- 
est month ; hence, in leap years, February has 29 days. 

40. What Is a dyil year 7 

A dvil year is the year adopted by government 
for computing time, and includes both cominon and 
leap years as they occur. 

50* How is the dvil year divided ? 

It is divided into 12 calendar monthSy viz.: 

January (Jan.), the first month, has 31 days. 



February 


(J'eb.), 


" second 


u 


28 


(C 


March 


(Mar.), 


« third 


a 


31 


« 


April 


{Apr.), 


" fourth 


u 


30 


a 


May 


(May), 


« fifth 


a 


31 


a 


June 


(June), 


« sixth 


« 


30 


u 


July 


(July), 


" seventh 


u 


31 


a 


August 


(Aug.), 


« eighth 


a 


31 


€t 


September 


(Sept.), 


« ninth 


u 


30 


u 


October 


(Oct), 


« tenth 


ft 


31 


u 


November 


(Nov.), 


" eleventh 


<€ 


30 


tt 


December 


(Dec.), 


« twelfth 


u 


31 


a 
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NoTB.— The following couplet will aid the leaner In remem- 
bering the months that have 30 days each : 

" Thirty days hath September, 
April, Jane, and November/* 

Bach of the other months has 31 days, except Febmaiy, which 
m common years has 28 days, but' in leap years, 29. 

51. Into how many seasons is the year divided ? 

JFbur, viz. : Spriftg, Summer, Autumn, and Winter. 

53. Name the months of each season ? 

Spring consists of March, April, and May. 
Summer " June, July, and August. 
Autumn ** September, October, and Noveniber. 
Winter ^ December, January, and February. 



MISCELLANEOUS TABLES. 



12 things are i dozen. 
12 doz. " I gross. 

24 sheets are i quire of paper. 



(( 



26 quires " i ream 

2 leaves 

4 leaves 

8 leaves 

12 leaves 

18 leaves 

24 leaves 



are 

M 
U 

a 
u 
a 



12 gross are i great gross. 
20 things " I score. 

2 reams are i bundle. 
5 bundles " i bale. 

I folio. 

I quarto, or 4to. 

I octavo, or 8vo. 

I duodecimo, or 12 mo. 

I eighteen mo. 



I twenty-four mo. 

NoTB. — ^The terms fdio, quarto^ octaw, etc., denote the number 
of leaves into which a sheet of paper is folded in making books. 

Aliquot Parts of a Dollar, or 100 Cents. 



50 cents = $i. 
SSi cents = fj. 
25 cents = $J. 
20 cents = ${■• 
i6| cents = IJ. 



1 2^ cents = H. 
10 cents = ItV- 

8J cents = I^Jy. 

6 J cents = ^^. 

5 cents = $^ 
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1. What is Reduction ? 

JReductian is changing a number &om one denom- 
ination to another, without altering its vaiue. It is of 
two kinds, Ascending and Descending. 

3. What is Reduction Descending? 

JReduction Descending is changing higher de- 
nominations to lower ; a£, feet to inches, etc 

' 3. What is Reduction Ascending ? 

Iteduction Ascending is changing hwer de- 
nominations to higher; as, inches to feet, etc. 

To Reduce Higher Denominations to Lower, 

I. How many farthings are there in £i6, 5s. 4d. 2 far, ? 

AiTALYSis. — Since there are 206. in a Opsbjitiok. 

pound, there must be 20 times as many jCi6, 5s. 4d. 2 far. 

shillings as pounds, plus the given shil- 20 

lings. Now 20 times 16 are 3208., and Tocsl 

3203. + 58. =32 58. Again, since there are ^ ^ 

1 2d. in a shiUing, there must he 12 times 

as many pence as shillings, plus the given 3 904d^ 

pence. Now 12 times 325 are 3900, and 4 

3900d.+4d.=3904d. RnaUy sinc^ t^re ^^ 

are 4 fiar. m a penny, there are 4 tmies as •^ 

many fsorthings as pence, plus the given 

farthings. Now 4 times 3904 are 15616 far., and 15616 far.+ 

2 far. =15618 fiir. Therefore, etc. * 

4. How reduce higlier denominations to lower f 

Multiply the highest denomination by the number re- 
quired of the next lower to make one of the higher, and 
to the product add the lower denomination. 

Proceed in this manner with the successive denominor 
tionsy till the one required is reached. 
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2. Beduoe £5, 6s. 9^ to &rttiiiig8 P 
SuoGBSTiOK.— £5, 68. 9^. = £5, 6b. Qd. 2 &r. Ana, 5x26 far. 

3. Beduce £9, is. 6^ to farthings ? 

4. In 17s. 4d. 3 far.^ how many farthings ? 

5. In £43, 4s. how many pence ? 

6. In £115, how many farthings ? 

To Reduce Lower Denominations to Higher. 

7. Beduce 15618 farthings to pounds P. 

Analysis. — Since in 4 farthings there is OFXRAmnr. 

1 penny, in 15O18 far. there are as many 4) 156 18 far. 

pence as 4 is contained times in 15618 ; and 

15618 divided by 4=3904d. and 2 far. over. ^^ ) 3904d . 2 far. 
Again, since in I2d. there is is., in 3904d. 20) ^21:8. 4d. 

there are as many shillings as 12 is con- :- 

tained times in 3904; and 3904-4-12=3258. £169 5 s. 

and 4d. over.* Finally, in 325s. there &Ki Ans. £16, ^B. 4A. 2t 

as many pounds as 20 is contained times in 

325 ; and 325-i-20=£i6 and 58. over. Therefore, etc. 

5. How reduce Unoer denominations to higher f ' 
Divide the given denomi^iation by the number required 
of this denomination to make a unit of tlie next higher. 

Proceed in this manner with the successive denominch 
tionSy till the one required is reached. The last quotient, 
with the severed remainders annexed^ will be the answer. 

NoTB. — The remainders, it should he observed, are the same 
denomination as the respective dividendB from which they arise 
(P. 62, Q. 5, Rem.) 

Pboof. — ^Reduction Ascending and Descending prove 
each other; for one is the reverse of the other. 

8. Beduce 1231 pence to pounds P A71S, £5, 2s. 7d. 

Proof. — ^Reversing the operation we have 20 £5, 2s. 7di 

times 5 = 1008., and ioos. + 2s.=i028. Again, 20 

j2 times 102= i224d., and I224d. + 7d.=i23id., io2g, 

the same as the given number of pence. There- , « 

fore, the work is right. ^ 

12314 
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9. In 146 1 pence, how many pounds, shillings, and 
pence? 

10. In 27035 farthings, how many pounds, etc. ? 

11. What will 25 pen-kniyes cost, at 2s. 6d. apiece? 

Solution — 28. 6(1. = sod. Now 3od. x25=75od;, and 75od.=3 
iB3, 28. 6d. 

12. What will 75 slates cost, at 11 pence each ? 

13. How many pennyweights in 7 lb. 5 oz. troy? 

14. How many grains in 10 lb. 7 oz. 6 pwt. 9 gr. ? 

15. Eeduce 1561 pwt to pounds and ounces ? 

16. Eeduce 6575 grains to pounds, etc. 

17. A goldsmith made 12 gold rings, each weigh- 
ing 3 pwt 4 gr.: how mauy ounces of gold did 
he use? 

18. A lady bought a gold chain weighing 2 oz. 12 pwt, 
at $1.50 a pennyweight: how much did she pay for her 
chain ? 

19. Beduce 2265 ounces Ayoirdupois to hundreds. 

20. In 15 T. 2 cwt 31 lb. 8 oz., how many ounces ? 

21. Reduce 100 tons, 75 lb. 4 oz. to ounces. 

22. What will 5 lbs. 4 oz. of candy come to, at 6 cts. 
an ounce ? 

23. A former sold 2 tons, 375 lbs. of maple sugar, at 
15 cts. a pound : how much did he receive for it ? 

24. In 5 lb., apothecaries' weight, how many drams ? 

25. In 7 lb. 4 oz., how many scruples ? 

26. In 469 scruples, how many apothecaries' pounds ? 

27. In 1578 grains, how many apothecaries' ounces? 

28. How many feet in 45 rods ? 

Note. — For multiplying by 5} or 16^, the nmnber of yards or 
feet in a rod, see Note, p. 113. 

29. How many feet in 12 miles, 10 rods, and 7 feet ? 

30. How many yards in 26 miles, 3 fur. 2 yards ? 
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31. In 456 yards, how many rods ? 

Hemabk. — To divide by 5^ or i6i (the Ofbbatioh. 

number of feet or yards in a rod) we 5i ) 456 yd. 

reduee both the divisor and dividend to 2 2 

halves; then divide in the usual way. — 

Thu«^ 5^=11 halves, and 456=912 halves; 11 ) 912 

now II is contained in 912, 82 times and a' TT « - „^ 

10 remainder. Bat the dividend is half ' ' -> J 
yards ; therefore the 10 remainder is half yards, and is equal to 
5 yards. (P. 120, Q. 45.) 

32. In 1560 feet, how many rods ? 

33. How many miles, rods, etc., in 11 278 feet ? 

34. In 5 1. 17 m. 3 fur. 6 r. 10 ft, how many feet ? 

35. When the fere is 5 cts. a mile, what wiU it cost 
you to ride 15 leagues ? 

36. How many rods of fence are required on both 
sides of a road 2 miles long ? 

37. Allowing a military step to he 2^ ft, how many 
steps will a soldier take in marching 5 miles ?. 

38. flow many quarters of a yard in 45 inches ? 

39. How many eighths of a yard in 27 inches ? 

40. Eeduce 151 yards to sixteenths. 

41. In 951 eighths of a yard, how many yards ? 

42. If you pay 8 cts. for J yard of muslin, how much 
would you have to pay for 20 yards ? 

43. A lady paid $3 for J yard of lace; what would a 
piece of 35 yards come to at that rate ? 

44. How many square feet in 160 sq. rods ? 

45. How many sq. feet in 5 A. 61 sq. rods ? 

46. How many sq. yd. in 21 A. 36 sq. rods? 

47. How many sq. rods in a sq. mile ? 

48. In 85 1 sq. rods, how many acres ? 

49. In 75625 sq. yards, how many acres? 

50. In 46273 sq. inches, how many sq. yards? 
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51. What will be the cost of a rillage-lot containing 
20 sq. rods of land, at 25 cts. per sq. foot ? 

52 What will it cost to sod a park of 2 acres, at 12 
cts. a sq. yard ? 

53. How many en. in. in 41 cu. yards, 16 cu. feet? 

54. How many cu. yards in 96365 cu. inches ? 

55. Beduce 4250 cu. feet to cords ? 

56. Beduce 75^ cords to cu. feet ? 

57r Beduce 15 cords and 23 cu. feet to cu. feet? 

58. At 4 cts. a cu. foot, whiat will it cost to excavate 
a cellar containing 450 cu. yards ? 

59. What will 12 cords of wood come to, at 5 cts. a 
cubic foot ? 

60. What is the worth of 168 cord feet of wood, at 
$4 a cord ? 

61. Beduce 6 bu. 3 pk. 5 qt. to pints ? 

62. How many bushels in 1647 quarts ? 

6^. What cost 5 l&ushels of chestnuts, at 12 cts. a 
quart ? 

64. A lad bought 2 bushels of apples for I2.50, and 
sold them at 40 cts. a half peck : what was his profit ? 

65. How many quart boxes are required to hold 4 bu. 
I pk. of blackberries ? 

66. At 6 cts. a quart, how many bushels of peanut? 
can be bought for I6.42 ? 

67. How many gills in 6 gal. i qt. i pi 3 gills ? 
6S. How many quarts in 3 hhd. 3 gal. 2 qt? 

69. In 1832 gills, how many gallons ? 

70. In 2560 quarts, how many hogsheads? 

71. A milkman having a 15 gallon can full of milk^ 
sold i5« quarts, and spilt the rest : how many quarts did 
he lose ? 

72. What cost a hogshead of maple syrup, at 25 cents 
a quart ? 
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73. A draggist paid $126 for a cask of alcohol con- 
taining 42 gaL) and sold it at 20 cts. a gill : how much 
did he make ? 

74. How many seconds in 3 days, 5 hr. 17 minntes? 

75. How many days in 4565 minutes ? 

76. How many minutes in 7 weeks, 5 days ? 

77. How many minutes in a common year ? 

78. How many common years in 48256 hours? 

79. If a clock ticks seconds, how many times does it 
tick in a week ? 

80. At $3.50 per day, what will it cost me to board 
12 weeks? 

81. K a man's pulse beats 73 times a minute, how 
many times will it beat in 31 days? 

82. If a steamer sails 1 1 miles an hour, how long will 
it take her to sail 3000 miles ? 

83. Beduce 45° 13' to seconds. 

84. How many degrees in loooo"? 

85. How many signs in 8275' ? 

86. The earth reyolves 360° on its axis in 24 hours : 
how many degrees does it revolve in i hour? How 
&r in 4 minutes ? 

87. How many sheets of paper in 5 reams, 10 quires? 

88. How many reams in 12258 sheets ? 

89. If you pay $2.50 a ream for paper, what is that ^ 
sheet ? 

90. How many crayons are there in 40 boxes, each 
containing a gross ? 

91. What will 25 gross of lead pencils cost, at 42 cts. 
a dozen ? 

92. Pens are packed in boxes containing a gross: how 
many pefas are there in 6 boxes ? 

93. A man having 100 dozen eggs, sent them to mar* 
ket in 16 boxes : how many eggs did he put in a box ? 
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MEASUREMENT OF RECTANGULAR 

SURFACES. 

6. What is a Rectangular Figaie ? 

A Rectangular Figure is one which has fouf 
sides and four right angles. (See next Fig.) 

When aU the sides are equal, it is called a sqiuire, 
when the opposite sides only are equal, it is called an 
obUmgy or parallelogram. 

Y. What is the area of a figure ? 

The Area of a Figure is the quantity of surface 
it contains. It is often called the superficial contents. 

Note. — ^The term rectangular signifies right angled. 

I. How many square feet of canyas in a rectangular 
painting 3 feet long and 2 feet wide ? 

Illubtbation. — Let the painting be rep- 
resented by the figure in the margin ; its 
length being divided into three eqoal parts, % 
and its breadth into tioo ; each denoting a « 
linear foot. It wiU be seen that there are 



2 rows of squares in the figure, and 3 ^ '®®*' 

squares in a row. Therefore, the painting must contain 2 times 3, 
or 6 square feet. 

8. How find the area of a rectangular surfisMse 7 

Multiply the length and breadth together. 

2. How many square feet in a blackboard 8 ft long 
and 3 J ft. wide ? 

3. How many square inches in a pane of glass 32 in. 
long and 24 in. wide ? 

4. How many square rods in a garden 15 rods long 
and 6 rods wide ? 

5. How many yards of carpeting i yard wide are 
required to cover a room 18 feet long and 15 feet wide ? 
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6. How many eq. feet ia a board i6 ft long and !{ ft. 
wideF 

7. How many acres in a farm 100 rods long and 80 
rods wide? 

8. How manj acres in a township 6 miles square F 

9. A flower garden is 30 yards long and iS yards wide- 
what are its contents ? 

10. How many brick 8 in. long and 4 in. wide, will il. 
^ke to pave a sidewalk 40 ft. long and 5 ft. wide P 

1 [. What is the coat of a pine board 18 ft. long aad 
2i ft. wide, at 8 clfl. a sqnare foot ? 



MEASUREMENT OF RECTANGULAR 
SOLIDS. 



9, WhKt is $. Bectangnlor Bodyt 

A Rectangular Body 

is one bounded by six rectan- 
gular sides, each opposite pair 



boxes of goods, blocks of hewn " 
stone, etc 

When tdl the sides are eqnal, it is called a cube. 

10. WUtuetbeConteutsofabodyl 

The CwUents or Solidity of a body is the qua» 
tity of matter or space it contains. 

I. How many en. feet are there in a box of books 4 ft. 
long, 3 ft. wide, and 2 ft deep ? 

Illubtbation. — Let the liox be repweenloi by the preceding 
flgura ; ita length beiag divided into four equal parts, ite bmdth 
into thrte, and its depth Into tteo ; each part denotJDg a linear 
foot. In the apper euTfitoe of the box there ate 3 time* 4. or 13 
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pq. feet. Now, if the box were i foot deep, it would contain i 
time as many cubic feet as there are square feet in its npper face, 
and I time 4 x 3= 12 cu. ft. But the box is 2 feut deep ; therefore 
it miist contain 2 times 4 x 3=24 cu. feet. 

11 • How find the contents of a rectanj^idui* body. 
Multiply the length, breadth, and thickness together. 

2. How many cu. inches in a U*ick 8 in. long, 4 in. 
wide, and 2 in. thick ? 

3. How many cubic feet in a box of sugar 5 ft long, 

3 ft wide, and 3 ft deep ? 

4. Henry made a pile of cubic letter blocks, the 
length of which was 8 blocks, the width 6 blocks, and 
the height 5 blocks : how many blocks were in the pile ? 

5. How many cubic feet in a pile of brick 13 ft long, 
7 ft wide, and 5 ft high ? 

6. How many cubic feet in a load of wood 7 ft long 

4 ft wide, and 3^ ft high ? 

7. How many cu. feet in a bin 12 ft long, 6 ft. wide^ 
and si ft. deep ? 

8. How many cu. yards of earth must be removed 
to dig a cellar 36 ft long, 20 ft wide, and 6 ft deep ? 

9. How many cu. feet in a stick of timber 36 ft long, 
i^ ft. wide, and i J ft thick ? 

10. What will it cost to build a wall 120 ft long, i^ ft. 
thick, and 9 ft high, at 15 cts. a cubic foot? 

11. What will it cost to dig a trench 100 ft long, 9 ft^ 
wide, and 4 J ft deep, at 27 cts. a cu. yard ? 

12. What is the worth of a pile of wood 48 ft long, 
6 ft. high, and 4 ft wide, at $4^ a cord ? 

13. A rectangular bin is 10 ft long, 6 ft. wide, and 
4 feet deep : what are its contents ? 

14. A load of wood is 7^ feet long, 4 ft wide, and 3 ft 
high : what are its contents ? 
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REDUCTION OF DENOMINATE FRACTIONS 
1 9. What IB a Denomiziate Fraction ? 

A Denominate Fraction ia oneor more of the 
equal parts into which a Compound or Denominate 
number may be divided. 

13* How are they expresBed ? 

Denominate Fractions are expressed either as 
cofnmon fractions, or as decimals; as, i pound, .8 yard. 

To reduce Denominate Fractions to Units of Lower 

Denominations. 

1. Seduce f gaUon to quarts and pints. 

Analysis. — Since there Ofksatioh. 

are 4 qts. In a gal., there f g. X 4=f , or i qt. and | qt. rem. 
must be 4 times as many ^ qt. x 2=|, or i| pt 

qnarts as gallons ; and 4 ^^. j ^t. i^ pt. 

tmies f gal. are f , equal * " ^ 

to I qt. and } qt. rem. Again, since there are 2 pt. in a qnart, 
there must be 2 times i or f pt., equal to li pt. Therefore, etc. 

14. How reduce denominate fractions to units of a lower 
denomination ? 

L Multiply the given numerator by the number required 
to reduce the fraction to the next lower denominatio^i, 
and divide the product by the denominator. (P. 173, Q. 4.) 

IL Multiply and divide the successive remainders in the 
same manner till the lowest denomination is reached. Hie 
several quotients mil be the answer required 

2. Reduce f of a yard to feet and inches. 

3. Reduce f of a pound sterling to shillings and pence. 

4. Reduce -j^ of a week to days and hours. 

5. What part of a pint is ,\ of a gallon ? 

Solution. — This example is the same in principle as the pre- 
ceding. Reducing the numerator to the required denomination, 
place it over the given denominator : A gal' x 4 x 2=-H> or | pt. 
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6. What part of a quart is VV o^ * bushel ? 

7. What part of a pennyweight is -^ pound Troy ? 

8. Beduce .6 yard to feet and inches. 

Analysis. — ^Reducing .6 yard to feet, we have '^ jd* 

.6 yd. X 3=1 ft. and .8 ft. over. Again, reducing _£ 

.8 ft. to inches, we have .8 ft. x 12=9.6 in. There- 1.8 ft. 

fore, .6 yard equals i ft 9.6 in., which is the answer J^ 

required. Ans. i ft. 9.6 in. 9.6 in. 

15. How reduce a denominate decimal to units of lower 
denominations ? 

I. Multiply the denominate decimal by the number re- 
quired of the next lower denomination to make one of 
the given denomination, and point off the product as in 
multiplication of decim^als. 

II. Proceed in this manner with the decimal part of the 

successive products^ as far as required. The integral 

part of the several 'products will be the answer. 

Note. — ^The preceding operations in Denominate Fractions are 
the same in principle as those in deduction Descending, 

9. Beduce .84 gaL to quarts and pints. 

10. Beduce .625 week to days, etc. 

11. Beduce .875 bushel to pecks, etc. 

To reduce a Compound Number from a Lower to a Denom- 
inate Fraction of a Higher Denomination. 

12. What part of a gallon is i pint and 2 gills ? 
Analysis. — i pt. 2 gi. = 6 gills; j pt. 2 gi.=6 gi. 

and I gaIlon=i x 4 x 2 x 4=32 gills, i gal. x 4 X 2 X 4=32 gi. 
Bat 6 gills are -A of 32 gi., equal to J^« 6 nr 3 cral 

■h gal. Therefore, etc. . ^^' ^^' ""^ ^ ^ ^^^' 

16, How reduce a compound number to a denominate fraction 
of a higher denomination ? 

I. Reduce the given number to its lowest denomination 
for the numerator. 

II. Beduce to the same denomination, a unit of the 
required fraction, for the derumtitiator. 
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Note. — If the lowest denomination of the given number oon- 
tains a fraction, the number must be reduced to the parts indi- 
cated by the denominator of the fraction. (Ex. i6.) 

13. Beduce 2 ft. 5 in. to the faction of a yard. 

14. Keduce 3 qt i pt to the £raction of a busheL 

15. What part of a pound sterling is 128. 6d. ? • 

16. What part of a pound Troy is f pennyweight ? 

Solution — The lowest denomiuation is sths of a pwt. Now 
I Ibt Troy = i x 12 x 20 x 5 = 1200 fifths pwt. Ans, tAtt* o' too lb 

17. What part of a mile is f of a rod ? 

18. Beduce ^ of a quart to the fractioQ of a bushel ? 

19. What decimal part of a gallon is 3 qt. i pt 2 gi.? 

AiVAiiTSis. — Since 4 gi. are i pt., there Opkratiok. 

2gi. 



3-75 qt. 



must be i fourth as many pints as gills, and 

i of 2 gi.=f, or .5 pt. Place the .5 pt. on 

the right of the given pints. Again, 2 pt. 

are i qt. ; hence, there is i half as many 

quarts as pints; and i of 1.5 pt.=.75 qt., 

which we place on the right of the given Ans. 0.9375 gaL 

quarts. Finally, 4 qt. are i gaL; hence, 

there is i fourth as many gallons as quarts ; and i of 3.75 qt. 

=0.9375 gal. Therefore, etc. 

17. How reduce a compound number to a denominate decimal 
of a higher denomination, 

I. Write tlie nurnbers in a column^ placing the lowest 
denomination at the top. 

IL Beginning with the lowest j divide it hy the number 
required of this denomination to maJeen unit of the nex^ 
highery and annex the quotient to the next higher. 

Proceed in this manner with the successive denominor 
tionSy till the one required is reached. 

20. Eeduce 3 fur. 20 rods to the decimal of a mile. 

21. What decimal of a pound is 6s. 8d. ? 

22. Reduce 5 gal. 3 qt. to the decimal of a hogshead. 



Compound addition. 







GflL qt 


pt. 


gi. 


5 3 


I 


3 


8 2 


I 


I 


4 3 


I 


3 



I. What is the sum of 5 gal 3 qi i pt 3 gi; 8 gaL 
2 qt. I pt I gi. ; 4 gaL 3 qt I pt 3 gi? 

Analysis. — Write the numbers so 
that the same denominationB shall 
stand in the same column, and begin- 
ning at the right, add the columns sep- 
arately. Thus, 3 gi. and i gi. are 4 gills, 
and 3 are 7 gills, equal to i pt. and 3 gi. 
Set the 3 gi. imder the column of gills, A7I8. 19 2 o 3 
and carrying the i pt. to the column of 

pints, the sum is 4 pints, equal to 2 qts. and no remi^inder. Write 
a dpher under the pints, and carrying the 2 qts. to the column 
of quarts, the sum is 10 qts., equal to 2 gal. and 2 quarts. Set the 
2 qts. under the quarts, and carrying the 2 gal. to the column of 
gallons, the sum is 19 gals. Hence, 19 gal. 2 qt. o pt. 3 gi. is the 
sum required. 

1. How add Compound Numbers ? 

I. Write the same denominations one under another, 
and beginning at the right, add each column separately. 

II. If the sum of a column is less than a unit of the 
next higher denominationy write it under the colum n added. 

If equal to one or more units of the next higher 
denomination, carry these units to that denomination, 
und write the excess under the column as in Simple Ad- 
dition. (P. 28, Q. 13.) 

Bemaeik. — ^Addition, Subtraction, etc., of Compound Numbers 
are the same in principle as the corresponding operations in 
Simple Numbers. The only difference between them arises from 
their scales of iii/yrease. The orders of the latter increase by the 
constant sccUe of 10. The denominations of the former increase by 
a variable scale. In both we carry for the number which it 
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takes of a lower order or denomination to make one in the next 
higher. In the former, this number is always zo ; in the latter* 
it is f>ariable, 

(2.) (3.) (4-) 

£. B. d. &r. Lb. oz. pwt. Yd. ft. in. 

10 13 4 2 13 8 9 825 

7533 868 718 

835* 583 527 





(5.) 




(6.) 






(7.) 


Bo. 


pk. qt. pi. 


T, 


cwt. 


lb. 


M. 


for. r. 


IS 


3 7 I 


S 


18 


35 


35 


3 28 


30 


231 


8 


3 


83 


84 


5 15 


8 


350 


3 


17 


35 


38 


3 8 


53 


I 6 I 


7 


5 


70 


27 


4 13 



8. In one bin there are 35 bu. 3 pk. and 7 qts. of 
oats; in another, 27 bn. 2 pk. 5 qts.; and in another, 
28 bu. 3 pk: how many bnshels are there in all? 

9. A merchant sold 3 pieces of muslin : one contain- 
ing 35 yds. and i fourth ; another, 43 yds. and 5 eighths ; 
and the other, 38 yds. and 3 eighths: how many yards 
did he sell? 

10. In one garden there are 13 sq. r. 5 sq.yd. 3 sq.ft; 
in another, 18 sq. r. 8 sq. yd. 5 sq. ft; and in another, 
23 sq. r. 5 sq. yd. and 8 sq. ft.: how much land in all? 

1 1. A farmer has 4 fields : one containing 18 A. 35 sq. 
rods; another 30 A. 78 sq. r. ; another 45 A. 30 sq. r., 
the other, 23 A. 65 sq. r. : how many acres has he ? 

12. How much wood is there in 3 loads, one of which 
contains i 0. 45 cu. ft.; another, i 0. and 58 cu. ft; 
and the other i 0. 85 cu. ft ? 



COMPOUND SUBTRACTION. 



I. From 27 yd. I ft. 8 in.; take 18 yd. 2 ft 5 in. 

ANAiiYSis. — ^Write the less number under Ofbbatiok. 

the greater, placing the same denominations Yd. ft in. 

in the same column. Beginning at the right, 27 i 8 

we proceed thus: 5 in. from 8 in. leave 3 in. ; 18 2 < 

set the 3 under the column of inches. Next, 

once 2 ft. cannot be taken from i ft., we bor- Ans. 823 
row a unit of the next higher denomination, . 
which is yards. Now i yd. or 3 ft. added to i ft. make 4 ft., and 
2 ft. fh>m 4 ft. leave 2 ft. Finally, i to carry to 18 makes 19, and 
ZQ yds. fh>m 27 yds. leave 8 yds. Hence, the difference is S-f d& 
2 ft. 3 in. 

3. How subtract Compound Numbers ? 

L Write the several denominations of the subtrahend 
under those of the same name in tlie minuend. 

IL Beginning at the right, subtract each denomination 
of the subtrahend from that above it, and set the remain- 
der under the term subtracted. 

III. If the number m any denomination of the subtror 
hend is larger than that above it, add to the upper nuw^ 
her as many as are required to make a unit of the next 
higher ; then subtract and carry 1 to the next denomina- 
tion in the subtrahend, as in Simple Subtraction. 

(2-) (3.) 

From £25, 7s. 6d. 2 far. 13 lb. 7 oz. 18 pwt. 23 gr. 
Take I23, 5s. 3d. 3 fiar. 7 lb. 8 oz. 13 pwt 18 gr. 

4. From 2 bu. take 3 pk. 5 qt. 

5. From 8 m. 130 r. take 250 r, 3 yd. 2 ft. 

6. From a hogshead of molasses 35 gaL 3 qt. were 
drawn : how many gallons were left ? 
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7. If one farm contains 165 A. 118 sq. r.^ and another 
100* A. 135 sq. r., what is the difference between them? 

8. What is the difference between two loads of wood, 
one of which contains i 0. 38 cu. ft, the other 125 
cu. ft? 

9. What is the difference in the weight of two stacks 
of hay, one of which contains 5 T. 135 lb., the other 
7 T. 387 lb.? 

10. The longitude of New York is 74° o' 3" W. ; that 
of Chicago, 87° 35' W.: what is the difference in their 
longitude ? 

11. The latitude of New Orleans is 29° 57' 30" N",; 
that of Montreal 45° 31' N".: what is the difference in 
their latitude ? 

12. What is the difference of time between Dec. 25th, 
1865, and April 20th, 1872 ? 

Solution. — Place the earlier date 
under the later, the years on the left, 
the months next, and the days on the 
right, and proceed as in subtracting other 
Ck>mpoand Numbers. 

Rebcabk. — In finding the difierence between two dates, and in 
most business transactions, 30 days are considered a month, and 
12 months a year, 

13. If a man was bom Jan. ist, 1850, how old will he 
be July 4th, 1876 ? 

14. A note dated March 13th, 1870, was paid Feb. 
25th, 1872 : how long did it run ? 

15. Charles was bom July 30th, 1865, and his brother 
Oct. 24ih, 1869 : what is the difference in their ages ? 

16. A whale-ship started on a voyage Aug. 25th, 
1867, and returned July i8th, 187 1, how long was she 
gone? 





T. 


m. 


4. 




1872 


4 


20 




1865 


12 


25 


Ans. 


& 


^ 


2q 



COMPOUND MULTIPLICATION. 



1. K a family uses 2 lbs. 12 oz. of bntter a day, bow 
mucb will they use in 3 days ? 

ANAiiTSis. — ^They will use 3 tunes 2 lb. imd 12 oz. Now 3 times 
3 lb. ftie 6 lb., and 3 times Z2 oz. are 36 oz., equal to 2 lb. 4 oz. ; 
whicb, added to 6 lb., make 8 lb. 4 oz. Therefore, etc. 

2. If it takes 4 gal. 3 qt. of water to fill a demijohn, 
how much will it take to fill 2 of the same size ? 

3. A farmer gave a bag of com, containing 2 bu. 3 pk.. 
to each of 4 beggars : how much did he give to all ? 

4. If it takes 3 yd. i qr. of cloth to make a boy's suit, 
how many yards will it take to make 5 suits ? 

5. How long will it take a man to chop 3 cords of 
wood, if he chops at the rate of a cord in 4 hr. 30 min. ? 

6. If you pick 2 qt. i pt of blackberries an hour, how 
many can you pick in 6 Jiours ? 

7. If I book costs 2 shillings and 6 pence, what will 
5 books cost ? 

SLATE EXERCISES. 

I. A mUIer ground 5 grists, each containing 2 bush- 
els, 3 pecks, 5 quarts of wheat : how much wheat did he 
grind? 

ANAiiYSis. — 5 grists contain 5 times as much Opiratioh. 

as I giist. Now 5 times 5 qt. are 25 qt., equal * bo. pk. qt. 

to 3 pk. and i qt. Set the i qt. under the 235 

quarts, and carry the 3 pk. to the product of ^ 

pecks. Next, 5 times 3 pk. are 15 pk., and 3 are 1 

18 pk., equal to 4 bu. and 2 pk. Set the 2 under 14 2 1 
the pecks, and carrying the 4 bu. to the product 
of bu. we have 5 times 2 are 10 bu., and 4 are 14 bu: Therefore^ 
he gfround 14 bu. 2 pk. x qt. 
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3. How multiply Compoimd KumberB? 

I. Write the multiplier under the lowest denomination 
of the multiplicand^ and beginning at the rights multiply 
each term in succession. 

n. If the product of any term is less than a unit of 
the next higher denominationy set it under the term muU 
tiplied. 

IIL If equal to one or more units of the next higher 
ienominationy carry these units to thai denomination^ 
und write the excess under the term multiplied. 



MuU. 
By 


(2.) 

K. jd. ft 
13 2 2 

5 


Ans. 


67 2 I 



M. 


(3.) 
far. r. 


yd. 


30 


3 18 


4 
8 



243 3 29 4j 

4. Bought 5 casks of vinegar, each containing 36 gal. 
3 qt. I pt : how much did they all contain ? 

5. Sold 6 pieces of cloth, each containing 42 yards 
aud 3 quarters : how much did all contain ? 

6. A farmer has 4 pastures, of 15 A. 63 sq. r. each : 
how much land in all ? 

7. A man bought 10 loads of wood, each containing 
I 0. 35 cu. ft. : how much wood did he buy ? 

8. If you read 5 h. 35 min. per day, how many hours 
will you read in 12 days ? 

9. Bought 7 loads of hay, ayeraging i T. 375 lbs.: 
how much did all contain ? 

10. If the price of one cow is £8, 15s. 6^., what will 
8 cows cost, at the same rate ? 

11. If you have 11 apple-trees, and they yield 7 bu. 
3 pk apiece, how many apples will you have ? 



COMPOUND DIVISION. 



1. If 48 lb. 12 oz. of rice are divided equally among 

15 persons, what part, and how much, will each receive ? 

( 

I Analtsis. — I is tV of 15 ; therefore, each per- Ofbsation. 

son will receive i fifteenth part. lb. oz. 

Again, i fifteenth of 48 lb. is 3 lb., and 3 15 )48 12 

remainder. Reducing the remainder 3 lb. to . 

ounces, they become 48 oz., and adding the 12 * 3 4 

oz. we have 60 oz. Now i fifteenth of 60 oz. is 4 oz. Therefore^ 
each received Vy part, which is 3 lb. 4 oz. 

NoTB. — X. The object in this example is to diidde a compound 
number into eqiuU parts, in order to find the vahia of one part. 

2. A fanner sent 29 bu. i pk. of wheat to mill, in bags 
of 3 bu. I pk. each : how many bags did he use ? 

ANAiiTSis. — Reducing the whole 29 bu. I pk.= ll7 pk. 

quantity to pecks, it becomes 117 pk. - \y^ j pk.=: I ^ pk. 

The quantity in each bag, 3 bu. i pk., t 1 W t t 

equal 13 pk. We now divide as in - „ 

simple numbers. Am, 9 bags. 

Note. — 2. The object of this example is to find h^w many timei 
one compound number is contained in another. 

4* How divide Compound Numbers ? 

I. When the divisor is an abstract number, 
Beginning at the left, divide each denomination in suo- 

oessiony and set the quotiefU under the term div^^ied. 
If there is a remainder, reduce it to the next lower 

denomination, and, adding it to the given U7»^ts of 

that denomination, divide as before, 

IL When the divisor is a compound number. 
Reduce the divisor and dividend to the lowest denom- 
ination contained in either, and divide as in simple 
numbers. 
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Bebcabk. — It will be observed from the preceding examples, 
that the object of Compoand as well as Simple Division is twofold : 

ist, To divide a compoand number into equod parts, the divisor 
being ab^ract. In this case the qtLoiient is the same denomination 
as the dividend, 

2d, To find how many times one compound number is oonttuned 
in another. In this case the quotient is times, or an abstract num« 
ber. (P. 63, Q. 10.) 

Perform the following divisions: 

(3) (5.) 

5 ) 16 A. 75 sq. r. 35 sq. ft. 2 lb. 4 oz. ) 17 lb. 6 oz. 

(4.) (6.) 

6)505 OIL ft 154 cu. in. £2, i2S.)£23, 8s. 

7. If I sell 46 bu. I pk. of plums in equal quantities 
to 7 market-men, how many will each reeeiye ? 

8. Charles having a kite-line 72 ft. 4 in. long, cut it 
into 7 equal parts : what was the length of each part ? 

9. If a man travels 48 m. 3 fur. in 9 hours, how far 
will he go in i hour ? 

10. A goldsmith made 5 lb. 3 oz. of silver into 24 
spoons : what was the weight of each ? 

11. How many iron rails 18 ft long are required to 
lay both sides of a track 7 m. 160 r. in length ? 

12. A man gathered 57 bu. 3 pk. of oranges from 9 
trees : what was the average yield ? 

13. If 8 men mow 17 A. 32 sq. r. in a day, how much 
can I man mow ? 

14. How many times does a car-wheel 16 ft 6 in. in 
circumference turn around in going 2 miles ? 

15. How many bags, holding 2 bu. 3 pk. each, can be 
filled from a bin which contains 19 bu. i pk. of com ? 

16. How many bundles of hay, each weighing 465 
pounds, can be made from a scaffold which contains 
5 tons, 125 pounds? 



PERCENTAGE. 



!• What is meant by per cent ? 

JPer cent denotes hundredths. 

NOTB.— The tenn is firom the Latin per and eerUum, by or in 
a hundred. 

2. What is the rate? 

The Mate is the number which shows how many 
hundredths are taken. Thus i per cent of a number 
is I hundredth part of that number ; 2 per cent, 2 hun- 
dredths ; 3 per cent, 3 hundredths, &c 

3. With what do the terms rate per cent, correspond ? 

The terms Mate per cent correspond with the 
terms of a fraction, the denominator of which is always 
100, and the numerator the given rate. 

4* How then may per cent be expressed ? 

By a Common or a Decimal Fraction. 

6. How is per cent expressed by decimals f 

Write the figures denoting the per cent in the fibst two 
places on the right of the decimal point, and the parts of 
I per cent in the succeeding places totoard the right. 



I per cent is written .0 1 



I per cent is written .005 



6 per cent 


M 


.06 


i per cent 


u 


.0025 


10 per cent 


« 


.10 


2 J per cent 


11 


.025 


100 per cent 


U 


1.00 


6 J per cent 


a 


.0625 


106 per cent 


11 


1.06 


33i per cent 


u 


'33i 


125 per cent 


« 


I.2S 


107^ per cent 


« 


1.075 



6. How many figures are required to express per cent? 

Per cent denotes hundredths ; therefore every per cent 
requires at least two figures, to express it decimally. 
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7. If the giyen per cent is leas than lo, what must be done T 
A cipher mast be prefixed to the figare denoting it 
ThtiSy I per cent is written .01 ; 3 per cent .03, etc. 

Note. — ^Wben a given part of i per cent cannot be exactiy 
expressed by one or two decimal figures, it is written as a common 
fraction, and annexed to the figures expressing hundredths, or 
the per cent. Thus, 4i^ is written .044, instead of J043333 + . 

§• To what is 100 per cent of a number equal ? 

A hundred per cent of a namt)er is eqnal to the 
number itself; for m is equal to i. 

9. When the rate is 100 per cent or over, how is it expressed T 

By a mixed number, or by an improper fradiatu 
Thus 125^ is written 1.25, or U§. 

10. What is the sign of per cent ? 

The Sign of per cent is an oblique line between 
two ciphers (%). Thus, 2^ is read 2 per cent, etc. 

Write the following i)er cents decimally : 

1. 4%; 7^; 10%; 45%; 103%; 110%; 205%. 

2. 2^%; 6i%; 7|%; i8|%; io6i%; 112^%. 

11* How read a given per cent expressed decimally ? 

Read the first ttvo decimal figures as per cent, and 
those on, the right as decim>al parts of 1 per cent. 

Copy and read the following as rates per cent : 

1. .03; .06; .045; .11^; .625; 1.25; 1.50; 2.00. 

2. 1.06; 1.07; 1.08; i.ioj; i>62^; 1.005; ^*o^* 

13. What are the elements or parts in calculating percentage f 

Tlie tase, the rate per cent, the percentage, and the 
amount. 

13, Explain each. 

The JBase is the number on which the percentage is 
calculated. 

The Mate per cent is the number, which shows 
how many hundredths of the base are to be taken. 
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The I^ercentitge is the number obtained by taldiig 
that portion of the base indicated by the rate per cent. 

The Amount is the base, increaeed or diminished 

by the percentage. 

Note. — ^Tbe oonditioiw of the qoeetion show whetlier the 
pereentoffe is to be added to, or mtbtracted from the btue to form 
the amcuiU. 

CASE I 
To find the Bercentage,\\i% Bate and Rate being given. 

MENTAL EXERCISES. 

1. How many are f of 40 ? (P. 90.) 

Anai*tsi8. — I fifth of 40 is 8, and 3 fifths are 3 times 8, or 24. 

2. How many are 40 multiplied by | ? Ans. 2^ 

3. To how many hnndredths is ^ equal ? 

Analysis. — i = \i% ; hence i equals i of iJf , or tWr ; and 3 
fifths = 3 times -f/^, or ^. (P. 95, Q. 2a) 

4. What is 1^ of 40 ? Ans. 24. (P. 90.) 

5. To what per cent is -^ equal ? Ans. 60 per cent. 

6* What is 60 per cent of 40 ? 

Akaltsis. — 60^ is 60 times i % . Now, 1% of 40 is -rtir of 40t 
or -,^, and 60 times -Afir = *iW, or 24, Ans. 

7. To what per cent is yj-^y equal ? tJif? "Afe ? -AAf? 

8. Beduce ^ to hundredths. |^ to hundredths. ^V 
to hundredths. 

9. To what per cent of a number is J of it equal ? 

Analysis. — i equals -,% ; therefore, i of a number is 20%. 
(P. 95, Q. 20.) 

10. To what per cent is \ equal ? f ? -j^Jy ? -^ ? 

11. What is 5 per cent of 200 yards? 

Analysis. — 5^ is the same as t^. Now, t^it of 200 yards is 
2 yards, and 5 hundredths are 5 times 2, or 10 yards. Therefore^ 

5^ of 200 yards is 10 yard& 

» 

12. What is 7 ?^ of $300 ? ^% of 500 barrels P 
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13. Which is the greatest, i of 2005 or 200 x |; or 
«oo X .60; or 60 per cent of 200 ? 

SLATE EXERCISES. 

Rbhabk. — ^From the preceding illustrations, it will be seen 
ihaX finding a fra4sUonal part of a number, multiplying it b^ a 
WTifnon or a decimal fraeHon, and finding a per cent of it, are 
identical in prineipile. With the fint two the learner is supposed 
to be familiar ; if not^ he should carefully review them before 
going further. (P. 90, 113, 139.) 

1. What is 4?^ of $315? 

Analysis.— 4 per cent is the same as rhf opEHATioir. 

and T^ expressed decimally is .04 ; therefore, ^ n 

4 per cent of $315 is .04 times $315. Multiply- ^ * 

ing the base by the rate, expressed decimally, ' 

we have $315 x .o4=|i2.6o, the percentage re- ^^ ^^^ ^ p 

quired. - 9 ' 

14. How find the Percentage, when the base and rate are giyenf 

'RVJ^ — Multiply the base by the rate, expressed 

decimally. 

Notes. — i. When the rate is an even part of 100, the per- 
centage may be found by taking a like part of the base. Thus, 

for 20%, take i ; for 25^, take J, etc. (Ex. 3.) 

2. The amount is found by a4ding the percentage to, or wb- 
tracing it from the basCf as the case may be. (Ex. 10.) 

2. What is 6% of $415.50 ? Ans, $24.93. 

3. What is 25 % of 460 pounds ? 
Solution. — ^460 pounds x i = 115 pounds, Ans, 

4. 5% of 640 yards. 7. 8% of 1000 rods. 

5. 6% of $765.60. 8. 12?^ of mo barrels. 

6. 7% of 600 bushels. 9. 20% of 2040 men. 

10. A fanner having 163 acres of land, bought 1256 
more, how many acres did he then own ? 

Solution.— 163 A. x .12 = 19.56 A. bought ; 163 A. + 19.56 
A. = 182.56 A. owned. 



PEBCBKTAQB. 197 

11. A man having 560 sheep, lost 2j^ of them by 
sickness : how many did he have left? 

Ans.~56o b. X .02^ = 14 B. lo6t ; 560 B. — 14 B. = 546 8. left. 

12. A teacher's salary is 12% more this year than last; 
it was then I1500 : what is it now ? 

13. From a school of 750 pupils, 20 per cent were 
absent : how many were present ? 

14. What is 62} % of $25000 ? 



CASE II. 

To find the Mate, the Base and Percentage being given. 

1. What part of 4 is 3 ? 

Akaltbib.-- I is i of 4, and 3 moat be 3 times i fourth, or 3 
foxurtba of 4. 

2. What part of s is 3 ? Whatpartis4? 

3. To how many hundredths is J equal ? 

4. What part of 100 is 4 ? What part is 5 ? 7 ? 9 ? 

5. What per cent of a number is x^? -^ ? ^^ ? 

6. What per cent of $5 are $2 ? 

AiTAiiTBis. — %2 are } of I5 ; and | eqoals -ffs ; therefore, $2 
are 40% of $5. (P. 95, Q. 20.) 

7. What per cent of 10 yards are 3 yards? 5 yds. ? 
-,yds.? 

8. What part of a number is 2o?&, expressed in the 
lowest terms of a common fraction ? 

Analtsis.— 20 per cent = -ftflr ; and -ftfe =s J An». (P. 95.) 

9. What part of a number is 25?^, expressed by deci- 
mals? 

10. What part of a number is 5 per cent ? 10 per 
cent ? 40 per cent ? 
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SLATE EXERCISES. 

Ttmrktur, — ^From the preoediDg illustratioiiB, it will be seen 
that finding the rate, when the base and percentage are given^ is 
the »ame in principle as finding what part one number is of 
another ; then changing ^ common fraction to hundredths. 

1. A man paid $28 for a cow, and sold it so as to make 
$7 : what per cent did he make ? 

Analysis. — In this example the base $28, Ofebatioh. 

and the percentage $7, are given, to find the 28 ) 7.00 

rate per cent Now, $7 are /^ of $28 ; and 

A= 7 •♦•28 = .25 or 25^. Ans, 2$fi> 

OrA = t = iJWr,or25^. (P. 95, Q. 20.) 

15. How find the Bate, when the Base and Percentage are 
given? 

Divide the percentage by the base ; the first two deci- 

nuU figures wiU he hundredtlis, or the rate per cent; the 

others, parts of one per cent, 

NoTB. — ^The nnmber denoting the hose is always preceded by 
the word qf, which distinguishes it from the percentage. 

2. A lady having I40, spent (7 for a collar : what per 
cent of her money did she spend ? Ans. 17^^. 

3. What ?& of 18 is 6 ? 8. What % of 135 is 4-5 ? 

4. What % of £1 are £3 ? 9. What fo of 150 is 30? 

5. What % of $35 are$7? 10. What J6 of J is i? 

6. What % of 54 is 6 ? 11. What % of .8 is .2 ? 

7. What ^ of 150 is 75 ? 12. What ?& of f is A? 

13. A man bought a farm of 200 acres, and sold 50 
acres of it : what per cent of his farm did he sell ? 

14. A farmer having 500 sheep, sold 125 of them: 
what per cent of his flock did he sell ? 

15. If a man earns I450 a year, and lays up $225 of 
it, what per cent of his earnings does he save ? 

16. From a school of 750 pupils, 250 were absent? 
what per cent were absent ? 
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APPLICATIONS OF PERCENTAGE. 
!• To what classes of problems is percentage applied ? 

rirst, To those in which time is one of the elements 
iif calculation ; as Interest, etc. 

Second, To those which are independent of time ; as 
Commission^ Profit and Loss, etc. 

COMMISSION. 
2. What is Commission, and how computed ? 

Oommissian is an allowance made to Agents, Collec- 
tors, etc., for the transaction of business, and is com- 
puted like percentage. 

Notes. — z. An Agent is one who transacts business for an- 
other, and is often called a Commistion Merchant, 

2. A CoUeetor is one who collects debts, taxes, duties, etc. 

3. Goods sent to an agent to sell, are called a coniignment ; 
the person to whom they are sent, the OonHgnee ; and the person 
sending them, the Conngnor, 

3. What answers to the base, the rate, etc. ? 

The amount of sales, etc., is the base. 
The per cent for services, the rate. 
The commission, the pet'centcye. 
The amount of sales, etc., pltts or minm the commit' 
»ion, the amount. 

To find the Commission, the Amount of Sales and the 

Rate being given. 

I. A merchant sold goods to the amount of $250, at 
3% commission : what was }iis commission ? 

Analysis. — ^In this example the amount of OFntATioir. 
sales $250, is the base, and 3% the rate. Tbe $250 B. 

question then is, what is 3% of $250. Now, ,03 B. 

3% equals .03 expressed decimally ; therefore, 

3^ of $250 is .03 times $250, and $250 x .03 Ans. $7.50 0. 
z= $7 50, the commission required. 
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3. A broker sold 3 shares of bank stock for $300: 
what was his commission at i per cent ? 

Solution. — ijt = .005, and $300 x .005 = $1.50, Ans, 

4« How fistd the Commission, when the amount of sales and 
rate are giyen? 

Multiply ih$ amount of sales by the rate, expressed 

decimally. (P. 196, Q. 14-) 

Rrkakks. — I. The lut proceeds of a bosineeB transaction, are 
the gross amouni of sales, etc, ndnui the commission and other 
charg^es. 

2. When the amauftt of sales, etc., and the eommission are 
known, the net proceeds are fomid by wJUracHng the commission 
from the amount of sales. (Ex. 5.) Conversely, 

3. When the net proceeds and commission are known, the 
amount of sales is found by adding the commission to the net 
proceeds, (Ex. 6.) 

3. A man collected a school tax of I12509 eit sfo com- 
mission ; how 'much did he receive ? 

4. If yon sell a consignment of goods for I1175.60, 
what will be your commission at 4% ? 

5. My agent sold a quantity of flour for $1585, and 
charged me 4^ : what was h^'s commission^ and what 
the net proceeds ? 

Akalysis. — $1585 X .04 = |6j.|o com. ; $1585 — (63.40 = 
$1521.60, net proceeds. 

6. Eeceived $115.90 for selling a consignment of 
goods, and sent the consignor $2444.80 : what was the 
amount of sales, and what ^ was my commission ? 

ANAiiTSis. — $2444.80+ $11 S-20 = $2560 saKns ; ti^i.co h- 2560 = 
XHi^ commission. 

7. My agent bought 28 shares of N. V. Central R. B. 
for $2800, and charged me ij per othi ivmjujujsion: 
w)iat was his pon^missioTi ? 
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PROFIT AND LOSS. 
6« What are Profit and Loss, and how computed ? 

Profit and Loss are sums gained or lost in l)usi« 
ness transactions, and are computed like Percentage, 

6. What answers to the base, the rate, etc. ? 

The Cost OT sum invested is the Base ; 
The Per cent profit or loss, the Raie ; 
The Profit or LosSy the Percentage ; 
The Selling Pricey that is, the cost plus or minus the 
profit or loss, the Amount. 

To find the JProftt or Loss, the Cost and the Rate per cent 

Profit or Lots being given. 

1. Bought a horse for $150, and sold it for 12 per 
cent profit : how much did I gain by the transaction ? 

Analysis. — In this case the cost $150 is the $150 B. 

base, and 12% the rate. Now, 12% is the ,12 E. 

same as .12, and .12 times (150 = $150 x .12 =z 

I18.00. Therefore I gained $18. Ans* tiS.oo G. 

2. Bought a carriage for $250, and sold it at a loss of 
8% : how much did I lose ? 

Analysis. — ^Here the cost $250 is the base, $2<o B. 

and 8% the rate. Now, 8% is the same as 08 H. 

.08, and .08 times (250 = (250 x .08 = (20.00. ! — 

Therefore, my loss was (20. Ans, $20.00 L. 

7. How find the Profit or Loss, when the cost and rate are given ? 

Multiply the cost ly the rate eo^essed decimally y as in 
percentage. (P. 196, Q. 14.) 

Remabks. — I. When the per cent is an even part of 100 it is 
generally shorter, and therefore pref&rdble to use the fraction. 

2. The seUing price is fonnd by adding the profit to or subtract- 
ing the loii from the cost, as the case may bo. (Ex. 9.) 
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3. A man bought a cow for $35, and sold it at 20^ 
profit : how mnch did he gain ? 

4. Henry bought a pair of skates for I3.759 and sold 
them for 20^ more than- he gave : what was his gain ? 

5. A grocer bought flour at $8.50 a barrel, and sold it 
at 25^ loss : what did he lose on a barrel? 

6. A merchant bought a piece of silk for 15859 and | 
sold it for 18% advance : what was his gain P 

7. Bought a house lot for $230, and sold it at 8^ less 
flian cost : what was my loss ? 

8. A man paid $260 for a buggy, and sold it at 25% 
profit : how much did he make by the operation ? 

9. If a man pays 1 150 for a watch, for what must he 
sell it to gain 12^ ? 

Analysis. — ^To gain 12% he most seU it for the east, phu 12%, 
Now, 12^ of $150= $150 X .12 == $18.00; and $150 + $18 = 
$168, Ans, 

10. A grocer paid I200 for a lot of peaches, and 
finding them damaged, s^ld them at a loss of 25^ : for 
what did he sell them ? 

AKAiiTSTS. — ^To lose 25% he mnst sell them for the coit, minvs 
25^. Now, 25^ of $200 is $50; and $200 — $50 = $150, the 
Belling price. 

11. Bought a case of 12 hats at I6.50 apiece: for 
what must I sell the whole to make 20^ ? 

12. A dealer bought 50 bufialo robes, at 18 apiece, 
and sold them at 16^ loss : what did he get for them ? 

13. A merchant bought 240 barrels of flour, at $7.50 
a barrel, and sold it at a profit of 12^%: what did the 
flour come to ? 

14. Bought a farm for $4200,. and sold it for 33I ^ 
more than cost : for how much was it sold ? 
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To find the per cent Profit or Loss, the cost and the amount 

of Profit or Loss being given. 

1. 1 bought a sleigh for I50, and sold it for I20 more 
than the cost : what per cent was the profit P 

Analysis.— The gain $20 is U of $50, the cost ; now f 8 = 
•Mf or 40 per cent. (P. 198, Q. 15.) Therefore the profit was 
40 per cent. 

§• How find the rate per cent, the cost and the amount of profit 
or loss being given ? 

Divide t?ie amount of profit or loss by the cost, as in 
percentage. (P. 198, Q. 15.) 

Rbmark. — When the e&et and eeUing price are given, the 
Profit is found by subtracting the cost from the seUing price. The 
Loss is found by subtracting the eelUng price from the cost, 

2. Bought a horse for $200, and sold it for I50 less 
than cost : what per cent was the loss ? 

3. A fruit dealer bought oranges at 4 cents^ and sold 
them so as to make 2 cents on each : what per cent was 
his profit? 

4. If you buy a slate for 10 cents, and sell it for 5 
cents more than cost: what per cent is your gain ? 

5. Paid $35 for a cow, and sold her for $10 less than 
cost : what per cent was the loss ? 

6. If a man buys flour at $7.50 a barrel, and sells it 
for $8.50, what per cent is his profit ? 

7. If you buy tea at 60 cents a pound, and sell it at 
80 cents, what per cent is your profit ? 

8. If a grocer buys sugar at 8 cents a pound, and sella 
it at 6 cents, what per cent is his loss ? 

9. A fruit dealer bought bananas at I3.50 a hundred, 
andf^ld them at I5 a hundred: what per cent did he 
maliT 



INTEREST., 



1. Wliat is interest ? 

Interest is a compensation for the use of money. 

I 9. What are the elements or parts to be oonsidexed Y 

The Principaly the Eatey the Interest, the Time, and 
£he Amount 

3. Explain eacli. 

The Principal is the money lent 
The Rate is the per centner annunu 
The Interest is the percentage. 
The Tinie\& the period for which the principal draws 
interest 
The Amount is the snm of the principal and interest 

NoTB. — ^The term per annum, from the Latin per and annus, 
signifies ly the yea/r. 

To find the Interest of $1, at 6 per cent for months. 

Rbmabx. — ^The learner should observe that Interest difibrs 
from the preceding applications of Percental by introduciug 
Ume as an dement in connection with the rate per cent. Tlte 
terms rate and rate per cent always mean a certain number of 
hundredths pearip, and pro rata for longer or shorter periods. 

1. If I charge 6^ yearly for the use of li, how much 

'shall I receive ? 

Analysis. — 6 per cent is rt?* and $i is zoo cents. Now, tS 9 
6f 100 cents is 6 cents. Therefore, I shall receiye 6 cents. 

2. If the interest of |i for i year is 6 cents, how much 
is it for I month ? For 2 months ? For 3 months ? 

Analysis. — Since the interest of $1 at 6 per cent for 12 months 
(i year) is 6 cents, for i month it is i twelfth of 6 cents, and iV 
of 6 cents is -/V or i cent. Again, since the interest of $1 at 6% 
Is i cent for i month ; for 2 months it is 2 halves or i cent ; for 3 
months, 3 halTW or zi cent ; for 6 mos., 6 halyes or 3 cents, etc 
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4. What then Ib the inteieet of $i at 6 per cent, for any number 
of months ? 

The interest ofilyOtS per cent, far any number of 
months, is half as many cents as months. 

4« What is the interest of 1 1^ at 6^ for 5 months ? 

5. What is the interest of $1, at 6% for 7 months? 

To find the interest of $1, at 6% for days. 

6. What is the interest of $1, at 6% for id.? For 2 

d.? 3d.? 4d.? sd.? 6d.?etc 

Analysis. — Since the hiterest of $1 for 30 days (i month), is 
i cent, or 5 mills, for i day it is i thirtieth of 5 mills, and V(f of 5 
^ -A> or i milL Again, since the interest of $1 for i day is \ mill, 
for 2 days, it is i mill ; for 3 days, | ; for 6 days, {, or i mill. 

5. What then is the interest of $iiat 6 per cent for any nmn- 
ber of da3r8 ? 

The interest of SI, at 6 per cent, for any number of 
days,, is 1 sixth as many mills as days. 

7. What is the interest of $1, at 6% for 19 days? 

8. What is the interest of $j, at 6^ for 15 days ? For 
23 d.? 25 d.? 

To find the interest of $1, at 6 per cent for months and days. 

9. What is the interest of $1, at 6^ for 4 m. 21 d. ? 
Analysis. — The interest of $1 for 4 m. is i of 4 or 2 cents ; 

and the interest of $1 for 21 d. is ^ of 21 or 3i mills, which, added 
to 2 cts., make 2 cts. + 3i mills, or $.0235. 

6« How find the interest of $1, at 6% for months and days. 

Take half the nurnber of months for cents, and one 
sixth the number of days for mills. The sum vnll be the 
interest 

NoTB. — In finding 1-sixth of the days, it is commonly sufficient 
to carry the quatUrU to tenths or hundredths of a mUl. 

10. What is the interest of $t, at 6% for 6 m. 24 d. ? 

11. What is the interest of $1^ at 6% for 8 m. 27 d. ? 
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Qenaral Method of Computing IntBrett, the Prineipal, tho 
Time, and the Rate being given. 

12. What is the interest of $115.20 for i 7. i m. and 
12 d.9 at 6^? 

AsAJLTmsL — I year equals 12 m., * OFSBA.Tnnr. 

and 12 m. + X m. - - = 131XL $115.20 

The int. of $1 for 13 months - = $.065 ^067 

" " 12 days - . - = .002 

The int. of $1 for i y. i m. and 12 d. = $.067 * ^o 

Since the int. of $1 for the given time is 69120 



$.067, or .067 times the principal, the int. of *, , q 
$115.20 mast be .067 times that som, and ''' ^ 
$115.20 X .067 = $7.7184, Am. 

13. What is the interest of $150 for 10 months, at 7 

per cent ? 

$150 
Analysts.— At 6% the int. of $r$o for the 

time is $150 x .05 =$7.50. But 7^ is 1%, '^^ 

or ^ more than 6% : and ^ of $7.50 is $1.25. ^ ) $7.50 

Now, $7.50 + $1.25 = $8.75, the interest at 7 j ^t 

per cent. 

-4ns. $8.75 

7. How find the interest on a given principal, for any given 
time and rate? 

I. When the rate is 6 per cent, 

Multiply the principal hy the interest of $1, at 6 per 
^ntfor the time, expressed decimally. 

II. When the rate is greater or less than 6 per cent. 
Add to or subtract from^ the interest at 6 per cent such 

a part of itself as the given rate exceeds or falls short of 
6 per cent. 

8. How find the amount ? 

Add the interest to the principal 

Notes.— I. In finding the time, first determine the nomher of 
entire calendar months ; then the nun^twr of days left. 



INTEBEST. 207 

2. In oompntiiig intereet, if the milli toe $ or more, it is 
costomaij to add i to the cents ; if lf«i than 5, they aze dis- 
regarded. 

Only three decimal figures are retained in the following answers : 

14. Find the amount of $75.60 for i y. 3 m, 9 d., at 

6%. 

Solution, — ^Int. of.$i for the given time and rate, is $.0765. 
Now, $75.60 X .0765 = $5.7834, the int. The prin. ^75^ -v 
$5.7834 = $81,383, Ami. 

15. Find the ini of $45.50 for i y. 7 m. 15 d., at 7?^. 

16. Find the amt of $58.75 for i y. 10 m. 21 d., at 6^- 

17. The int. of $85 for 8 m. 9 d., at 5 ?&. 

18. The int of $113 for 7 m. 18 d., at 6%. 

19. The int. of $150 for i y. 3 m., at 6%, 

20. The int. of $265 for i y. 7 m., at 6/0. 

21. The amt of $500 for 2 y., at 8%. 

22. The amt of $763.25 for i y. 9 m. 27 d., at s^. 

23. The int of $1500 for 3 years, at 8%. 

24. The int. of $2678 for i y. 7 m. 19 d., at 7%. 

25. The int of $2750 for 33 days, at 6%. 

26. The int of $3700 for 63 days, at 7%. 

27. The int of $2500.73 for 93 days, at 5%. 

28. What is the int on a note of $500, from March 
loth, 1872, to July 25th, 1872, at 6% ? 

ANAiiYBis. — The time from March loth to July loth, is 4 m. ; 
from July loth to July 25th, it is 15 d. Now, $500 x .0225 = 
$11.25, Ana, 

29. What is the amt of $1250, from July 20th, 1873, 
to Dec. 29th, 1873, at 6% ? 

30. What is the amt of a note of $2000, bearing int 
firom March ist, 1872, to Jan. 25th, 1873, at 7 ^ ? 

31. What is the interest of $4500 for five years,, at 6?^ ? 
The amount ? 



ANSWERS. 



ADDITION 



Ahb. 



Page 21. 

2. 24 

4- 33 

5- 27 

6. 26 

7. 27 

8. 34 
9- 37 

1. 45 

2. 45 
3- 52 

4 59 

5. 60 

6. 61 

7. 58 

8. 66 

rage 23* 

1. 47 

2. 41 

3- 44 

4- 55 

5- 53 

6. 62 

7. 64 

8. 70 

9. 22 pounds 
io« 35 yards 

2. 67 

3. 88 

4. 79 

5. 98 



Bz. 



Ass. 



6. 97 

7. 887 

8. 888 

9. 999 

rage 25. 

10. 67 

11. 77 

12. 89 

13- 95 
14. 88 . 

15- 99 

Page 28. 

2. 13142 

3. 16424 

4. 16189 

5- 1 7 140 

6. 17374 

1. 1714 yds. 

2. 2453 lbs. 

3. 2359 rods. 

4. $2263 

5. 2454 A. 

Page 29. 

6. 3280 

7- 1936 

8. 1232 

9. 2093 
10. 2377 

IX. 861 pages 
12. 2764 days 

13- ^369 
14. I119 

15- 939 s^eep 
16. 1682 sheep 



Bz. 



Ans. 



17. 27514 

18. $4018 

19. 1799 A.D. 

20. $7835 

21. 1886 A.D. 

Pa^e 80. 

22. 2387 yds. 

23. $2123 

24. 318 years 

25. 208 mar. 

26. $2526 

27. 45913 men 

28. $58020 

29. 1492 days 

30. 705 miles , 

31. 998 acres 

32. 1 1 252 years 

33. 2413 oz. 

34. 2969 lbs. 

35. $1700' 

36. 1003 A. 

Page 31. 

37. ^503 

38. $593 

39. I6674 

40. $53.68 

41. I48.57 

42. $62.55 

43- *539-03 

44. $829.03 

45. $648.62 

46. $714.57 

47. $6366.10 



AKSWEBS. 



209 



SUBTRACTION. 



Ex. Ahs. 


Bz. Ans. 


Ex. Am. 


Page 38. 


4- 2223 


17. 3240230 


2. 213 


S. 1409 


18. 1765509 


3- 324 


6. 1804 


19- 3929992 


4- 320 


» 


20. 6706495 


S- 2232 


I- 235 


21. 2235109 


6. 4063 


2. 3108 


22. 1000004 




3- 3191 


33. 582 sh. 

24. I422 


JPage 39» 


4- 144 


I. 223 lbs. 


5- "74 


25. 83 years 


2. 263 yds. 


6. 5218 


26. $588 


3. 4316 hats 


7. 3101 


27. 64 years 


4. $1111 


8. 2228 


28. 1722 


7. 3562 in. 


9. 2167 qts. 


29. $930 


8. 5 1 01 oz. 


10. 1447 1 7 bar. 


30. 156 years 


9. 3000 weeks 






10. 32 1 1 


rage 43. 


Page 44. 


II* 4000 


1 1. 738 biL 


I. 504 




12. $723 


2. 100 


rage d2. 


13- ^405 


3- 1409 


i. Given 


14. 990 


4. 2640 


2. 2191 


15. 990 


5- 15164 


3- 2313 


16. 7272 


6. 4325 



Ptige 50. 

2. 84828 

3. 66963 

4. 48848 

5- 55555 

6. 606606 

7. 996092 

8. 770707 

9. 888888 

Page 62. 

2. 1825 days 

3. I4500 



MULTIPLICATION. 

4. 7000 A. 

5- 4272 

6. 22035 

7. 114144 

8. 325215 

9. 4207380 

10. 4450096 

11. 6643240 

12. 8757720 



P€ige 54. 

2. 93100 

3. 139502 



4. 247388 

5. 344109 

6. 681252 



P<ige 5lf* 

2.* 574476 

3. 1 0869 1 2 

4. 1830048 

5- 329954X 

6. 99764360 

7. 126257940 

8. 296989550 

9- 1437399648 
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Sz. Ass. 


Ex. Avs. 


Ex. Am. 


10. 8760 hrs. 

11. 48000 rods 


31, $655500 

32. II 6300 p. 


20. 33295^00-^ 

21. 8I442000 


12, $23055 


33. 159985 


22. 241^9500 


13. $24250 


34. $188040 


23- 195500*000 


14. 5393058 




24. 21375000000 


15- 18305988 


Page 57. 


25. 4186 1 00000 


16. 143225262 


1-3. Given 


26. 480480120000 


17, 168465500 


4. 36100 


27. $14000 


i& 213882848 


5- 45300 


28. 1260000 cts.. 


19. 229152462 


6. 2045000 


or $12600 


20. 186691875 


7. 46208000 


29. 36000 miles 


21. 41 1 290946 


8. 58241000 


30. 150000 bu. 




9. 3260720000 


31. 62500000 


Tiige 56. 


10. 400728900000 


32. 3920000000 


22. $55250 


II. $510 


33. 1412019000 


23. 22770 miles 


12. $26500 


34. 28860000000 


24. 16884 yards 


13. $20500 




25. $160000 


14, 63000 cts., or 


Pcige 59. 


26. $19250 


$630 


!• 5130 mo. 


27. $40250 




2. 56250 d. 
3- I576 


28. $123375 


P€ige 58. 


29. $282750 


15-18. Given 


4. $460 


JO. $200000 


19. 1 147000 


5. $1464 









SHORT DIVISION. 






J^age 65. 




S« 12011^ 


II. 


460 hats 


^« 


2131 








12. 


587 barrels 


3- 


2031 






riige 68. 


13- 


52f weeks 


4- 


2101 






2. 11708 


14. 


125 hrs. 


5- 


lOIOI 






3. 1 1389* 


15- 


52 boats 


6. 


2021 






4. 12004 


16. 


24 weeks 


7. 


IIOI 






5. 18062 


17. 


70 barrels 


8. 


lOIO 








18. 


170 boxes 


^• 


lOIOI 






Page 69. 

6. 1 1236 J 


19. 

20. 


$6253 
2808 boxes 




yage 


67. 




7. 10715^ 


21. 


2203 A. 


%. 


3142 






8. II202f 


22. 


$10603 


J- 


20143 






9- 10338I 


23- 


2500 hours 


4 


3121I 






10. 282 barrels 


24. 


125 stages 
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LONG DIVISION. 



Am. 



Bage 71* 

1. Given 

2. Given 

3. 3476* 

4. 7275* 

ra>ge 72. 

1. 8ii| 

2. 2242^4 

3- 2i7STftr 

4. 17568IJ 

5. I2724jf 

6. 1610^4 

7- I333i|i 

5. 13379 
9. 10328I} 

10. 99289}} 

11. 204 cows 

12. 200 j4 A. 

13. 36 months 

14. 180 stoves 
15- i57Myears 

1 6. 83!} months 

17. 99f hhd. 

18. 75 yoke 

Pteflre 73. 

19. Given 

2o- i329^Hf 

21. io266|^ 

22. 3010UII 
23- 3022^^ 



Sx. 



Avs. 



24. 60 days 

25. t68JHf 

26. I28 

I^dge 74. 

1, Given 

2. 85, 64 rem. 

3- 46, 53^ rem. 

4- 48 

5- 437> 56S1 rem. 
^« 3> 9467 rem. 

7, 2, 72364 rem. 

8. 10 

9- S5» 325764 r. 

10. Given 

11. 426; 14 rem. 

12. 41 1, 15 rem. 

13- ^5^ 1545 renoL. 
14. 78, 281 rem. 

i5« 3i> 342 rem. 
16. 8^ 16 168 rem. 

JP€iffe 75. 

1. 244 

2. 775 

3- 1089 

4. 2510 

5. 606 

6. 1747 

7. 6500 

JPage 77. 
I. 5 days 



Ex. 



Anb. 



2. 90000 Cts., 

or $900 
3« ti6o5 

4. ts 

5. 105^ tons 

6. $945 

7. 685 barrels; 

$7 a bar. 

8. $2733 

9. $2310 
10. $1305 

"• 25435 

12. 29379 

13. 41884 

14. 30 days 

15. 4 years 

16. 164 cts.; 2d 
311 cts,, 3d 

17- 25 days 

Bage 81. 

1. Given 

2. 2x3x7 

3. 2x2x2x2x3 

4. 2x2x3x5 

5. 2x2x2x3x3 

6. 2x2x5x5 

7. 5x5x5 

8. 2x2x3x11 

9-5x5x7 

10. 2 X2 X2X5 X5 

11. 2X2X2X2X4 

X2 X2 X2 

12. 5X5X13 
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Bz. 



Am. 



'3* 2x5x5x3x3 

14. 5x5x5x5 

15. 2x2x2x5x5 

x5 

l6. 2X2X2X2X2 
X2X3X3X3 

xj. 2x2x2x2x3 

X3XI3 

rage 82. 

1. Given 

2. Given 

3. Given 

4. Given 
5- h or 2i 

6. V, or if 

7. ¥> or 3f 

8. 4 

9. 14 



Bz. 



Am. 



10. II 

11. V>or 12 J yd. 

12. 36 barrels 

13. 44 days. 



Kx. 



Am. 



14- 32 

15. 12 ft. 

16. 20 yds. 



JPiJige 95* 

I. Given 

3- a 

sH 

7'H 

9- ^ 
I'. Given 





Poflre ^7. 


IViflre ^5, 


I. Given 


I. Given 


2. 24 


2. 9 


3. 48 


3- 16 


4- 90 


4. IS 


5. 1008 


5-24 


6. 1800 


6. 15 


7. 660 


7. 27 


8. 156 


8. 4 


9. 648 


9. 256 


10. 240 


10. 12 


II. 168 


II. 15 


12. 12960 


12. IS 


13. 864 


13. 48 




ION OF FRACTIONS. 


13. i 


2. Given 


14. 1 


3* 


IS. i 


4.1 


16. } 


5.4 


17. i 


6.1 


18. 3* 


7.* 


9 


8.* 


19- 1 


9. A 


20. J 


10. f 


«.^ 


II. -V^ 


12 


12. » 


Pti^e 96. 


13.* 


I. Given 


14. A 
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Sx. 

1 6. 

17. 
18. 

19. 

20. 

21. 

22. 

24. 

25 
26. 



Airs. 



i 
i 

TITS 

i 
i 

a 



Page 97. 

1. Given. 

2. 19 

4. i6i 

6. 12 

7. 14? 

8. I2t^ 

9. 15 

:o. 8 

1. SH 

2. 5i 

3. 6| 

4. 7* 

^5. 7M 

6. 8 

7. 12 

18. 2|8h. 



Bx. 



ahb. 



19. 131 

Pa^e 99. 

1. Given 

2. Giyen 

3. ¥ 

4. ^ 

6. Aft 

7. ¥ 

8. 4?^ 

9. ¥ 

10. if^ 

11. -^ 

12. 4^ 

13.^ 
H. W 

15. -W- 

16. J^F 
17.-^^ 
18. 4l^ 

20. AJ^ 

21. m^ 

22. -i^ 

23. ^^ 

24. Ai^LL 

25. iifAl 



iUl 



26. iU^ 

27. 103 beg. 



I. Giyen 



Ex. 



Akb. 



2. Given 

3- iV 

PSoflre JfOO. 

4- Given 

5. Given 

7. T^r 

8. I 

9- * 

0. -A 

1. I 

2. f 

3- A 
4. if 

5- T^ 

6. li 

7. « 

9. i 

20. ^ 

Ptefj* 101, 

I. Given 

3. J* 

7. 1% 

9-*?l 



3U 



ASSWEB8. 



Ex. An. 


Sx. Ahb. 


Bz. Am. 


Beige 10%. 

I. Given 


3- A* "A 

4- A»A 
5' a8> if 


6- M. a 1* 

7. i«, M, M 



8- iV^, «*, «* 


4- aV> ^» A 


9- HI > m> m 


5- li, 44. A 


lo. iim. «H*> HH» 


0. f^, fj, ^ 


". im*, ifM*, l«M 


7- if > TC> tV 


I a. Given 


8- m -iw, 1% 


*3' To> A> To 


9- A. A. A 


X4.«,W,W 


lo- A. if. if. A 




"•iiH.ii«,^i<W.iiH 


Pso^ JfO^« 


12. Given 


I, 2. Giyen 


13- i*. W> i* 


3- OT> OO* 60 


14. #, ¥. 1. ¥ 


ADDITION OF 


FRACTIONS. 


Tage 105. 


8. i* = ii« 


I. Given 


9.W-1H 


2. V=2|A. 


10. W = 2 A 


3. «=« 


".«i=2T% 


4- Tt ^^ 2-Jj- 


13. loif lbs. 


5- 4i = 2 A 


14. 52 A y<J- 


6.i«=i|* 


15- 77i* m. 




16. $241 


J*a9« lOtf. 


17. ♦7iii 


3.H = ittll>. 


18. Given 


4.«=*i 


'9- 5i* 


5. W = iH 


20. 28^ 


6.« = iA 


21. n\ 


7. W = H 


22. 46^ 



▲ KSWEBS. 



915 



SUBTRACTION OF FRACTIONS. 



£x. 



Avs. 



Jrtfff^ 107. 

I, 2. Given 

4- a bu. 

5.WV 
7.tI»tf 

I. Given 



Ex. 



Avs. 



3 
4 

5 
6 

7 
8 

9 

10 

II 

12 

13 
14 



1% 



TT 



Tnnr 



Bz. Ahb. 



15. Given 

16. 2 if bu. 

17. Given 

18. 3Si gaL 

19. i8| 

2o- 35A 

21. 2of 

22. 29I 

24.-rV=* 

25. A=* 



MULTIPtlCATION OF FRACTIONS. 



rage 111, 
I. Given 

2.$6f 

3-|iot^ 
4- ♦iSoA 
S-I2A 

7.8« 

S.7A 

9.6II 

xo. 12^7 

II. 26|. 

12- 36I1 

13. 62i 

14. 42M 

15, Given 



16. I2.87I 

17. »843j 

18. 781^ 

19- 1575 

20. 2478I 

21. 3562^ 

22. 5000 

23- 877s 
24. W54 

25- $750 

26. $2224i 

rage 113. 

1. Given 

2. 45 cts. 

3. •62i 



4.33i 
5.48* 

6. 22-9^ 

7. 32f 
8.30 

9-74i 

10- 257A 

11- 13s 

12. 292 days 

« 

rage 114. 

13. Given 

14. $7 

15. 486 miles 

16. 325 

17. 44ii 
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ANSWERS. 



Ex. AifB. 


Sx. Anb. 


Ex. Avs. 


1 8. 663 


8.f 


4. IlfJ 


19. lopof 


9.T¥r 


S-5o| 


20. 4I6I4 


lo-A 


6. I4i 


21. 6250 


".^ 






12. A 


Pcigre 116. 


rage 115. 


13- A 


7. $1,651 


I. Given 


14. A 


8. 240I 


»*A 


E5.A 


9- i59t^ 


3* ▼A 


16. Given 


10. 585H 


4-1 




11.625 


s.* 


i-t4t 


12. 143 1 J 


6.* 


2.i 


13- 2503*^ 


7.H 


3.f 


14- 6737H 



DIVISION OF FRACTIONS. 


Po^e 117. 


i7-3if 


Page 120» 


I, 2. Giren 


i8-2Mi 


2.6 


3- A 


19- m% 


3- 4f 


4.ii 


20-4iM 


4.8J 


S- A 




S-4i 


6. A 


Page 119. 


6.4« 


7.TfT 


I, 2. Given 


7-4* 


8.tHt 


3-S3i 




9' A 


4.88 


Pttge 121, 


w.AWr 


5- "3i 


2. i|lb. 


"•^ 


6. 192^ 


3. 2^4 pines 


^ ** 4V 

12. AA 


7.sA 


4. 6i lb. 




8.4tt 


• 


Po^e 119. 


9.6I 


Teige 122, 


i4-l7i 


10. 8| 


S'Si 


IS- 5* 


II. $4 


6. If. 


16. 3A 


12. 4 miles 


mA 





ANSWBBS, 
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Ex. Airs. 


Ex. Anb. 


Bx. Ans. 


S.2i 


18. l^ 


Page 123. 


9. Ill 


19. 2|f 


4-:^ 


10.5 


20. 2JI 


S-^-h 


"• 2Tft 


21. 3il 


6. J 


12. 2f| 


22. 2|J 


7-1^ 


13- 2i 


23.2t%% 


8.V5| 


I4.2iftft- 


25. S 


9-7lir 


15. H 


26. A 


lo-ii 


i6.iMm 


27. 60 


11. -AV 


QUESTIONS FOR REVIEW. 


rcige 124. 


«,dif.; 


21. li sold; 


I- issi 


^, prod.; 


lileft 


2. $12^ 


3i quot 


22. 45 weeks 


3.H 


13. 2if days 


23- ♦pSi 


4.I2I 


14. 8 bales 


24. $9^ 


5. ism 


15. Ml 


25- U yd. 


6. 37i lb. 




*6-tV 


7. 96 p. k. 


Po^re jr25. 


27.35 


8. 146I lb. 


16. $9| 


28.iii 


9. 4} lb. 


17. 4 J lb. 


29. 6f 


xo. 8 cordR 


18.3* 


30. $8, fionr 


II. 5 bar. 


19- $17* 


31. 14 oranges 


12. JJ, sum; 


20. 3500 lb. 


33- 5 lb- 

• 


FRACTIONAL 


, RELATION 


F NUMBERS. 


JPage 126. 


Page 127. 


7.« 


2.«=i; 


4.if 


8. Given 


H=f 


• s-Abii-; 


9. 24 cts. 


3.«=i; 


|bu. 


10. $1093 J 


TO~'nr5 


6.i 


II. $264 


T%=» 
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ANSWERS. 



Ex. 



Ahi. 



12, Given 
15- A 

17. ts 



Ava. 



18. ia(f bu. 

:p€ige 128, 

2. 42} 

3.56i 
4.86I 



Bx. 



Ahb. 



5. I So 

6. 261 

7. 46of J 

8. $40 

9. |i6c4 
10. 84 yrs. 



DECIMAL FRACTIONS. 



I. .12 

2- '25 

3-05 

•49 



S..119 

6. .027 

7. .009 

8. .013 

9- -1345 



10. .0236 

11. .0039 

12. .00007 

13. .06 ; .041 ; .007 

14. .0201 ; .00752 



REDUCTION OF DECIMALS. 



JPtige 233. 
I. Given 

3 2^ «»^ 6 
• TTTO — 35 

4*i^AAr=iWr 

8- A 
9- A\r 

12. y^j^ 



13- T*^ 

14. im 

^5' 30800 
'7* Tasoxr 



I. Given 

2. -5 
3- -2 

4. .75 



5. .3333 + 

6. .5 

7. .375 
8.4 

9. .4166+ 

10. .9 

11. .75 

12. .3125 

13. .2 

14. .0625 

15. -025 

16. .1 

17. .2 



ADDITION OF DECIMALS. 



rage 136. 

1. Given 

2. 33.079 

3. 16.027 



4. 274.251 

5. 6.6516 

6. 31465 

7. 45.66 yd. 



8. #74.375 

9. 72.946 A. 

10. 109.841 g. 

11. 176.15 r. 



▲ N8WBBS. 
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SUBTRACTION OF DECIMALS. 



Sx. 



ASB. 



rage 1S7* 

2, 3.262 

3. 6.1682 

4- 27.3797 

5. 0.76442 

6. 49.525 



Bz. 



Airs. 



7. 3.782 

8. 99.162 

9. 214.25 

10. 7.3992 

11. 14.993 

12. 0.6306 



Bx. 



Airs. 



13. 0.045 

14. 0.0054 

15. 0.00009 

16. 6.25 yds. 

17. 045 ship 

18. 62.3 A. 



MULTIPLICATION OF DECIMALS. 



rtiffe 139. 

1. Given 

2. Given 

3. Given 

4. Given 

5. 0.00381 

6. 0.0363 

7. 0.001058 

8. 760.2128 

9. 25.664 



10. 0.3159 

11. 117.351 

12. 18.25 

13. 0.114015 

14. 8.09792 

15. 50.06223 

1 6. 0.0060024 

17. 53-7758 

18. 70 

19-3 



20. 0.000804 

21. 1 1 1.375 

22. 24.375 

23- 393-75 

Pa>ge 140. 

24. 10.125 

25. 0.00804 

26. 0.00007 

27. 0.00035 



DIVISION OF DECIMALS. 



rage 142. 

I. Given 
2 Given 

3. Given 

4. Given 

5. II lbs. 

6. 51 lots 

7. 4.31* 

8. 0.07312 

9. 0.0002806 

10. 0.0734201 

11. 142-5 



12. 76 

13. 2.0454 4- 

14. 0.4885 + 

15. 0.015 

16. 3.65 

17. 0.0385 

18. 0.5 

19. 0.39104 

20. 2.9029 + 

21. 1000 

22. 100 

23. 0.01 



24. 0.0001 

25- 0-75 

26. I2.5 

27. 4.8 d. 

28. I0.5 

29. I10.5 

30. 561.7 + r. 

31. 181.054 A. 

32. 74 times 

33. 1.066 -f t. 
34. 4.2857 +t 
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▲ KSWEBS. 



ADDITION OF U. S. MONEY. 



Ahb. 



I, 2. Given 

3. $1026.692 

4. $1631.03 

5. $2274.5* 

6. $284.37 



Bx. 



Avfi. 



7. $769.73 

8. $21.00 

9. $284,375 

10. $557-43 

11. $165,846 

12. $265*525 



Ex. 



Ahs. 



13- ^1390.758 

14. $1967.06 

15. $3071.58 

16. $156.13 

17- *73-5o- 



SUBtRACTION OF U. S. MONEY. 



reiffe 149. 

2. $19,585 

3. $15,085 

4. $48,918 

5. $99-125 



rtige 150. 

6. $0,875 

7. $20,625 

8. $1.25 

9- *i87.37S 



MULTIPLICATION OF U 



B€ige 131. 

3. $432.85 

4. $9.01125 

5. $650,052 

6. $61987.50 

7. $22.50 

DIVI 

Pfiffe 153. 

7. 11.308+ 1. 

8. 12 times 

9. 63 melons 

10. 85.5 lb. 

11. $2,125 

12. 12^ cts. 

13. 14 yearPs 

14. 80 A. 

IS- •5375 

16. $35.63 

17. $64.03 



8. $494.00 

9. $28.1875 

10. $753-75 

11. $13500 

12. $1038 

13. $31262.50 



SION OF U. 1 

18. $2.35 

19. 25 cts. 

20. $9,625 

Page 154. 

1. $61,895 

2. $1.75 pro. 

3. $9,125 dif. 
4.138.31 di£ 
5- $25.84 

6. $534.60 

7. 17 cts. 



10. $83.58 

1 1. $990^00 

12. $160,065 

13. $94.86 

14. $296,967 

15. $19,705 

S. MONEY. 
Paflre 152. 

14. $756.00 

15. $19,875 

16. $78.80 

17. $186.20 84 

$3.80 di£ 



MONEY. 

8. $7.64! 

Pcige 155. 

9. $10,788 + 

10. $46.50 

11. $67.85 

12. 71 hox^es 

i3-*i5i3-i-5 8-; 

$377,375 d. 

13. 12.5 tubs 

15. $6 

16. 500 pair 



AlfSWEBS. 



321 



Bx. 



APPLICATIONS OF U. S. MONEY. 



Am. 



Page 156. 

I. $9.59 ami 

2- <35-2S + l3-i 9 + $5«o4 + $18 4-131=182.48, amt. 

3. $i9.44 + $i.6.5o + i8.8o+$7.20=$5i.94, debits; 
$9.00 + $8.40 -f I8.25 + $ 1 8.70 = $44.35, credits. 

JPcige 157. 

4. $i.56+$28.5o+$4.o8 + $4.32+$io.so=l48.96, amt 

5. $16.70 + 115 + $9 + 110.52 =$51.22, debits; 
$24.00 + $36 + $62 +$26.25 =$148,25, credits; 
Balance due J. Barker, =$97^)3 

6. $47-34 + $24.50 + $28.50 + $9. 7 5 + $1 i.io + $7.50 + 
$io.8o=$i39.44 ami 



rage 174. 

3. 8714 &r. 

4. 835 far. 

5. io368d. 

6. 1 10400 far. 

Page ITS* 

9. £6, IS. 9d. 

10. £28, 3s. 2d. 3 f. 

1 1. Given 

12. £3, 8s. 9d. 

13. 1780 pwt 

14. 61 113 gr. 

15. 61b.6oz.ipwi 

16. I lb. I o& 13 p. 

23 gr. 
17. 1 oz. 18 pwi 

18. $78 

19. I cwi 41 lb. 
9 oz. 

20. 483704 oz. 



REDUCTION. 

21. 3201204 oz. 

22. $5.04 

23. $656.25 

24. 480 dr. 

25. 2112 sc 

26. 1 lb. 7 oz. 4 dr. 
I sa 

27. 30Z. 2dr. 18 g. 

28. 742^^^ ft 

29- 63532 ft. 

30. 46422 yd. 

Ptige 176. 

31. Given 

32. 94 r. 9 ft. 

33. 2 m. 43 r. 8J ft. 

34. 1 7 1049 ft. 
35- ♦2.25 

^6. 1280 rods 

37. 10560 si 

38. 5 quarters 



39. 6 eighths 

40. 2416 i6ths 

41. ii8Jyd. 

42. $3.20 

43. $420 

44. 435^ sq. ft. 

45. 234407^ sq. ft. 
46. 102729 sq.yd. 

47. 102400 sq. r. 

48. 5 A. 51 sq. r. 

49. 15 A. loosq.r. 
50' 35 B.y.6sq.ft. 

49 sq. in. 

Page 177. 

51. $1361.25 

52. $10454.40 

S3- 1 940544 cu. in. 

54. 2 cu. y. I cu. ft. 
1325 cu. in. 

55. 33 C. 26 cu. fi 
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AK8WEBS. 



Ex. 



Am. 



56. 9664 CU. ft. 

57. 1943 CU. ft. 

58. 11486 

59. $76.80 

60. I84 

61. 442 pts. 

62. 51 bu. I p.; 
63* $19.20 

64. $3.90 pro£ 

65. 136 boxes 

66. 3 bu. I p. 3 c 

67. 207 gills 

68. 770 qt 
69- 57 gaL I q. 



Ex, 



ASB. 



70. 10 hhd, 10 g. 

71. 45 qt- 

72. $6s 

JPiige 178. 

73. $142.80 

74. 278220 sec. 

75- 3 <^- 4 h. 5 na- 

76. 77760 m. 

77. 525600 m. 

78. 5y. i85d.i6h. 

79. 604800 t. 

80. $294 

81. 3258720 t 



Ex. 



Ahb. 



82. lid. S^ h. 
S3' 16^*780" 

84. 2° 46' 40" 

85. 4 s. 17° 55' 
S6. IS' in I h.; 

_o • * 

I 1114 m. 

87. 2640 sh. 

88. 25 r. 10 qn. 
iSsh. 

89. $0,005^ 

90. 5760 crayons 

91. $126 

92. 864 pens 

93- 75 eggs 



SURFACES AND SOLIDS. 



rage 179. 

1. Given 

2. 28 sq. ft. 

3. 768 sq. in. 

4. 90 sq. r. 

5. 30 yds. 

Page 180. 

6. 24 sq. ft. 

7.50-^ 



8. 23040 A. 

9. 540 sq. yd. 

10. 000 brick 

11. I3.60 

Bage 181. 

1. Given 

2. 64 en. in. 

3. 45 CU. ft. 

4. 240 blocks 



5- 455 en. ft, 

6. 98 CU. ft. 

7. 378 en. ft. 

8. 160 CU. yd. 

9. 81 CU. ft 

10. $243 

11. $40.50 

12. $40.50 

13. 240 CU. ft. 

14. 90 CU. ft. 



REDUCTION OF DENOMINATE FRACTIONS 



Pfige 182. 

1. Given 

2. I ft. io| in. 

3. 7s. 6d. 

4. 5 d. 6 hr. 

JPage 183. 

6.Jqt 



7. 1 pwt 

9. 3 at. .72 pt 

10. 4 a. 9 hr. 

11. 3 pk. 4 qi 

Page 184. 

'3- U yd. 

14. A DU. 



15. £f 

16. Given 

i7-tAtB^ 
'^•Tf^bu. 

19. Given 

20. 0.38125 m. 

21. £o.33i 

22. 0.09^7 hhd 



AKSWSBB. 



2^ 



COMPOUND ADDITION. 



Bx. 



Ahs. 



r€ige 180. 

2. £26, 28. id. 3 far. 

3. 27 lb. II oz. 

4. 22 yd. 8 in. 

5. 108 bu. 3 pk. 6 qt. I pt. 

6. 25 T. 5 cwt 



. qt. 
23 lb. 



Ex. 



Akb. 



7. 186 m. 24 r. 

8. 92 bu. I pk. 4 qt. 

9. ii7iyd. 

10. 54 sq. r. 19 sq. jd. 7 sq. ft 

11. 117 A. 48 sq. r. 

12. 4 0. 60 cu. ft. 



COMPOUND SUBTRACTION. 



JPeige 187* 

1. Given 

2. £2, 28. 2d. 3 far. 

3.5 lb. II 0z.5pwt.sgr. 

4. I bu. o p. 3 qt 

5. 7 m. 199 r. I J y. i ft, 
or 7 m. 199 r. I y. 2 ft 
6 in. 

6. 27 gaL I qt 



rage 188. 

7. 64* A. 143 sq. r. 

8. 41 cu. ft 

9. 2 T. 252 lb. 

10. 13° 34' 57" 

11. 15" 33' 30" 

13. 26 yr. 6 mo. 3 d. 

14. I yr. II mo. 12 d. 

15. 4 yr. 2 mo. 24 d. 
26. 3 y. 10 m. 23 d. 



COMPOUND MULTIPLICATION. 



JPaffe 190. 

4. 184 g. I q. I p. 

5. 256 yd. 2 qr. 



6. 61 A. 92 sq. r. 

7. 12 C. 94 c. ft. 

8. 67 hr. 



9. 9 T. 625 lb. 

10. £70, 4s. 4d. 

11. 85 bu. I pk. 



COMPOUND DIVISION. 



rage 192. 

3. 3 A. 47 sq. r. 
7 sq. ft. 

4. 84 cu. ft. 313^ 
cu. in. 

5.74 



6. 9 

7. 6 bu. 2f pk. 

8. 10 ft 4 in. 

9. 5 m. 3 fur. 
10. 2 oz. 12 pwt 

12 gr. 



11. 4400 rails 

12. 6 bu. if pk. 

13. 2 A. 24 sq. r. 

14. 640 times 

15. 7 bags 

16. 2 iff bundles 
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Al!(SW£BS. 



PERCENTAGE 



Ex. 



AXB. 



rage J96. 

1,3. Giveu. 
4. 32 yds. 

5- *45-936. 

6. 42 bu. 

7. 80 rods. 

8. 133.2 bar. 

9. 408 men. 

P($ge 197* 

10, 11. Giyen. 
12. I1680. 



Bx. Ans. 


Ex. Ahb. 


13. 600 pupils. 


II. 25}^. 


14. I15625. 


12. 25%. 


. 


13- 25%. 


Po^re 198. 


14. 2S^. 


1,2. Given. 


15. 50^. 


3. 33i^- 


16. 33j?&. 



4. 300%. 

5. 20%. 

6. iij%. 

7- 50^- 

8. 33i^- 

9. 20%. 

10. i6f%. 



Po^re 2OO0 

I, 2. Given. 

3. I62.50. 

4. I47.024. 
5,6.' Given.. 

7- l3S- 



PROFIT AND^LOSS. 



Page 202. 

I, 2. Given. 

3. $7 gain. 

4. $0.75. 

5. $2,125. 

6. $105.30. 

7. I18.40. 

8. $65. 



9, 10. Given. 

11. 193*60. 

12. I336. 

13. $2025. 

14. $5600. 

Pa^e 203. 

I. Given. 



2. 25?^. 

3- 5^^' 

4- 50^ 

5. 28f %. 

6. i3j^ 

7- 33t?^- 

8. 25?&. 

9. 42f?^^ 



Page 207. 

1-14. Given. 

15- *5-i76. 

16. $6,668 int.; 
$65,418 amt 

17. $2.94. 

18. $4,294. 

19. $11.25. 

20. 125.175. 



INTEREST. 

21. $80.00 int. ; 
$580 amt. 

22. $69,646 int. ; 
$832,897 ami 

23. $360. 

24. $306,683. 

25. $15,125. 

26. $45-325- 

27. $32,301. 



28. Given. 

29. sm. 9d.time; 
$33,125 int. ; 
$1283.125 am. 

30. 10 m. 24 d.t.; 
$126.00 int.; 
$2126 amt. 

31- 1^350 iiit.; 
$5850 ami. 



'■ ) 



YB 35847 




M349550 
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